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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. ITIK-5 [TK-5.1 Beibop ncxoaHoM |3HaHUA: 3HAET KaK BIOUPATh UCXOIHYIO
CnocoOHocTh  |uHpOpMaLMU U nH(OpPMALIHI0 U HOPMATUBHO-TEXHUUECKHE
OCYILIECTBIISATh U |HOPMATHBHO- JIOKYMEHTBI JIsl BBITIOJIHEHUSI PACYETHOTO
KOHTPOJIMPOBATh | TEXHUUECKHUX 000CHOBaHHUS MTPOEKTHBIX PEILIEHUIN BBICOTHOI'O WU
BBIIIOJIHCHHE JIOKYMEHTOB IS OO0JIBILENPOIETHOTO 34aHUS (COOPYKEHUS)
pac4yE€THOrO BBINOJHEHHUS PACUETHOTO |YMEHMs: Y MEET OCYIIECTBIIATE BEIOOP MCXOAHOM
000CHOBaHUA  |[0OOCHOBAaHMS MPOEKTHHIX |MH(GOPMAIMU U HOPMATUBHO-TEXHUIECKUX
IPOCKTHBIX pELIEHHH BEICOTHOTO WM |IOKYMEHTOB [UTsl BBIMIOJHEHHSI PACYETHOTO
peleHuit OOJIBIIEIIPOIETHOTO 000CHOBaHHUS MPOEKTHBIX PEIIEHUHN BRICOTHOTO WIIH
BBICOTHBIX U 3/1aHUs (COOPYKEHNUS) OO0JIBILIETIPOJIETHOTO 3aHUS (COOPYKEHUS)
00JbIIETIPOSIETH HaBbIKH: VMeeT HaBbIKK BBIOOpA UCXOAHOM
BIX 3JIaHUI U nH(pOpMallMK U HOPMATUBHO-TEXHUYECKUX
COOpYKEHH JIOKYMEHTOB /17151 BBITIOJIHEHUS PAcu&THOTO

000CHOBaHHUS IMPOCKTHBIX pCHICHI/Iﬁ BBICOTHOI'O MJIN
OO0JIBILIENPOIETHOTO 3aHUS (COOPYKEHUS)

I1K-5.2 Beibop
HOPMAaTHUBHO-
TEXHUYECKUX
JIOKYMEHTOB,
yCTaHaBJIMBAIOLINX
TpeOOBaHUS K
pac4€THOMY
000CHOBaHHIO
IIPOEKTHOT'O PELICHUS
BBICOTHOT'O UJTU
00JIBIIETIPOJIETHOTO
3/1aHus (COOpYKEHNUS)

3HaHMA: 3HAET KaK OCYILIECTBISATh BEIOOD
HOPMAaTUBHO-TEXHUYECKUX IOKYMEHTOB,
YCTaHABIIMBAIOIIUX TPEOOBAHUS K PACUETHOMY
000CHOBAHUIO TPOEKTHOT'O PEIIEHUS BBICOTHOTO MU
OO0JIBLIETIPOJIETHOTO 3/1aHUS (COOPYKEHHS)
yMeHHsi: YMeeT NPOBOAUTH BEIOOP HOPMATHBHO-
TEXHUYECKUX JIOKYMEHTOB, yCTaHABIUBAIOLINX
TpeOOBaHUs K pacu€THOMY 00OCHOBAHHIO
MPOEKTHOT'O PELICHUS BBICOTHOTO WM
OO0JIBILIENPOIETHOTO 3aHUS (COOPYKEHUS)
HaBbIKU: lIMeeT HaBbIKK BEIOOpAa HOPMATHUBHO-
TEXHUYECKUX JIOKYMEHTOB, yCTaHABINBAIOLINX
TpeOOBaHUs K paCUETHOMY 0OOCHOBAHHIO
IIPOEKTHOT'O PELIEHUS BBICOTHOT'O WM
OO0JIBLIETIPOIETHOTO 3/1aHUS (COOPY>KEHUS)

[1K-5.3 C6op Harpy3ok u
BO3JECHCTBUM Ha
BBICOTHOE MJTH
00JIbILIETIPOJIETHOE
3aHue (COOPYKECHHE)

3HAHUs: 3HAET KaK MPOBOJUTH COOp HArpy30K U
BO3/ICUCTBUI1 HAa BBICOTHOE MJIM OOJIBIIETPOJIETHOE
31aHue (COOpyKEHHUE)

yMmenusi: CYmeeT npoBouTh cOOp Harpy3o0K
BO3JICUCTBHI HA BRICOTHOE FUIH OOJIBIIICTIPOJIETHOE
3aHue (COOPYKEHHE)

HaBbIKH: VIMeeT HaBbIKM cOOpa HArpy30K U
BO3/ICUCTBUIl HAa BBICOTHOE MJIM OOJIBIIETIPOSIETHOE
3/aHue (COOpyKEHUE)




[1K-5.4 Bwibop
[apaMeTpOB PaCUECTHOU
CXEMBI BEICOTHOT'O HITH
OOJIBIIETTPOJIETHOTO
31aHusI (COOPY)KCHHS),
CTPOUTEIBHOU
KOHCTPYKIIUU BBICOTHOTO
WK OOJIBIIETIPOJIETHOTO
3MaHusl (COOPY>KCHHS)

3HaHMA: 3HAeT KaK MPOBOAUTH BBIOOP MapaMeTpoB
pPacyeTHOM CXeMbI BHICOTHOTO WU
OO0JIBILENPOIETHOIO 34aHUS (COOPYKEHUS),
CTPOUTEIBHON KOHCTPYKIIMU BBICOTHOTO WJIH
OOJIBIIIETIPOIETHOTO 371aHUs (COOPYIKESHHUS )
yMeHusi: YMeeT IPOBOAUTH BHIOOP IMapaMETPOB
pacueTHOM CXeMbl BBICOTHOTO HITU
OOJIBIIIETIPOJIETHOTO 3aHUs (COOPYIKEHHUS),
CTPOUTEIBHON KOHCTPYKIIMU BBICOTHOTO WJIH
OO0JIBILENPOIETHOTO 34aHUS (COOPYKEHUS)
HaBbIKH: VMeeT HaBbIKM BbIOOpa apaMeTpoB
pacyeTHOM CXeMbI BHICOTHOTO MU
OO0JIBILIEIPOIETHOTO 3aHUS (COOPYKEHUS),
CTPOUTENIbHON KOHCTPYKIIMH BHICOTHOTO HIIU
OO0JIBILIETIPOIETHOTO 3aHUS (COOPYKEHUS)

I1K-5.5 CocraBnenue
pacuéTHOM CXeMbl
BBICOTHOTO WJIH
OO0JIBIIETIPOTIETHOTO
3/1aHus (COOpYKEHHU),
CTPOUTENBHOU
KOHCTPYKLIUU BBICOTHOTO
WK OOJIBIIETIPOJIETHOTO
3/1aHus (COOpYKEHNUS)

3HaAHMsA: 3HAET KaK MPOBOANUTH COCTABIICHHE
pPacy€THOM CXEMbI BRICOTHOT'O WIIH
OOJBILIETIPOJETHOTO 3aHUS (COOPYKEHUS),
CTPOUTEIBHON KOHCTPYKIIMU BHICOTHOTO WJIH
OO0JIBILIENPOIETHOTO 3aHUS (COOPYKEHUS)
yMeHHs1: YMEET COCTABIATh PACUETHBIE CXEMBI
BBICOTHOTO MJIM OOJIBIIEIIPOJIETHOTO 3AaHUS
(coopyskeHusi), CTPOUTENBHON KOHCTPYKIIUU
BBICOTHOTO MJIH OOJIBIICIIPOJICTHOTO 3[aHUs
(coopysxeHus)

HaBbIKH: VIMeeT HaBBIKM COCTaBIICHUS pacuETHOM
CXEMBI BBICOTHOTO MJIH OOJIBIIENPOJIETHOTO 3AaHUs
(coopyKeHus), CTPOUTENbHON KOHCTPYKIIUU
BBICOTHOTO MJIH OOJIBIIENIPOJIETHOTO 3AaHUS

(coopy:xeHus)

[TK-5.6 Beibop MeTouku
BBIIIOJIHEHHS PACYUETHOTO
000CHOBaHUS BBICOTHOTO
WU OOJIBIIETIPOTIETHOTO
3/1aHUS (COOPYKEHUS)

3HaHMA: 3HAET KaK OCYLIECTBIATh BEIOOP METOAMKH
BBITIOJTHEHUS paCYETHOTO OOOCHOBAHUS BEICOTHOTO
WU OOJIBIIETIPOJIETHOTO 37aHus (COOPYKEHHUS )
yMeHusi: YMEET OCYIIECTBISATh BEIOOP METOIUKH
BBINOJIHEHUS pacU€THOTO 0OOCHOBAHUS BBICOTHOTO
WM OOJBIIETIPOJIETHOTO 31aHUS (COOPYKEHHUSI)
HaBbIKH: Bnajeer HaBbIKaMU BBIOOpA METOIMKHU
BBITIOJTHEHUS paCYETHOTO 0OOCHOBAHUS BEICOTHOTO
WM OOJIBIIETIPOJIETHOTO 31aHUS (COOPYKEHHUS)

I1K-5.7 Beimmonxenue
pacy€ToB U OLEHKA
IIPOYHOCTH KOHCTPYKIIMI
BBICOTHBIX U
00JIBIIECTIPOTIETHBIX
31aHUM U COOPYKCHUH B
COOTBETCTBUU C
BBIOPAHHOW METOAUKOMN

3HaHMsA: 3HAET KaK MMPOBOJIUTH BBHITTOJTHECHUE
Pacy€TOB U OLIEHKA MPOYHOCTH KOHCTPYKIUHI
BBICOTHBIX U OOJIBIIENPONIETHBIX 3/IaHUN U
COOPYKEHHH B COOTBETCTBUU C BRIOPAHHOMN
METOJIUKOHN

YMeHHsA: YMEET IPOBOAUTH PACUETHI U OLEHKY
MPOYHOCTH KOHCTPYKIIMH BBICOTHBIX U
OO0JIBIIETIPOIETHBIX 3/1aHUN U COOPYKEHUH B
COOTBETCTBUU C BHIOPAHHOW METOIUKON
HaBbIKH: IMeeT HaBbIKY BBIMOJIHEHUS PACUETOB U
OIIEHKA MPOYHOCTU KOHCTPYKIIMI BBICOTHBIX U
OOJIBIIENIPOJICTHBIX 3/IaHUN U COOPYKCHHUH B
COOTBETCTBUU C BEIOPAHHON METOAMKOM




[1K-5.8 Beimonxenue
pPacy€ToB U OLICHKA
o01el yCTOWYHNBOCTH,
nedopMaruii BBICOTHOTO
WK OOJIBIIETIPOJIETHOTO
3/1aHuA (COOPYKEHUS) U
€ro OCHOBaHUS B
COOTBETCTBUU C
YCTaHOBJICHHOM
METOJIUKOMN

3HAHUS: 3HAET KaK IPOBOJUTH BBIIIOJIHEHUE
pacy€ToB H OIeHKa 00IIel yCTOWYMBOCTH,
neopManuii BBICOTHOTO HWIIA OOJIBIIETIPOIETHOTO
3/1aHus (COOpPY)KEHUs) U €r0 OCHOBAHUS B
COOTBETCTBUH C YCTAHOBICHHOW METOJUKON
yMeHHsI: YMEET OCYIIECTBIIATh BbIIOJIHEHHE
pacy€ToB U OLIEHKa 0011l yCTOWYMBOCTH,
Jnegopmanuii BBICOTHOTO WJIKM OOJIBLIETIPOIETHOTO
3/1aHus (COOpPY)KEHUs) U €r0 OCHOBAHUS B
COOTBETCTBUU C YCTAHOBJICHHON METOIMKOMN
HaBBIKU: lIMeeT HaBbIKM BBINIOJHEHUE PACUETOB U
OLIeHKa O0IIel YCTOHYMBOCTH, AedopMariuii
BBICOTHOTO MJIM OOJIBIIEIIPOJIETHOTO 3AaHUs
(coopy»KeHus) U ero OCHOBaHUs B COOTBETCTBUU C
YCTaHOBJIEHHON METOIUKOU

[1K-5.9 Bsibop
napaMeTpoB MOJICIH
BBICOTHOTO WJIH
OO0JIBIICTIPOJICTHOTO
3/1aHuA (COOPYKEHHUS) U
OKpYXXaromien cpebl A
YHCIICHHOTO

3HAHUsI: 3HAET KaK BBIIOJHATH BEIOOp apaMeTpoB
MO/JIEJIM BBICOTHOT'O WM OOJIBIIEIPOIECTHOTO 3/1aHUS
(coopyKeHHs1) U OKPY>KaIOLIeH Cpesibl s
YHUCICHHOTO MOJICIIMPOBAHUS

yMeHHusi: YMEET BbINOJIHATH BBIOOp apaMeTpoB
MO/JIEJIM BBICOTHOT'O WM OOJIBIIEIPOICTHOTO 3/1aHUS
(coopyKeHHs) U OKPY>KaIOLIeH Cpesbl s

MOJEIIUPOBAHU YHUCJICHHOIO MOACIUPOBAHHUA
HaBBIKU: lIMeeT HaBbIKK BBIOOpA TapaMeTpoB
MO/JIEJIN BBICOTHOT'O WM OOJIBIIEIPOIECTHOTO 3/1aHUS
(coopyKeHHs) U OKPY’KaIOLIeH Cpesibl AT
YHUCJIEHHOTO MOJIEIMPOBAHHUS
[1K-5.10 3HAHUs: 3HAET KaK IPOBOJAUTH KOHCTPYUPOBAHUE U
KoHncTpynpoBanue u rpaguueckoe opopMIIeHHE TPOSKTHON
rpaduueckoe JIOKYMEHTAIlMU Ha CTPOUTENBbHYIO KOHCTPYKLIHIO

o(opMIIeHHE TPOEKTHOM
JOKYMCHTAllMU Ha
CTPOUTENBHYIO
KOHCTPYKIUIO

yMeHHs1: YMEET BBIIOJIHATh KOHCTPYUPOBAHHUE U
rpadgudeckoe opopmiIeHHE TPOSKTHOM
JOKYMCHTAIIMU HAa CTPOUTCIbHYIO KOHCTPYKIIHUIO
HaBbIKM: VIMeeT HaBBIKY BBLIITOJTHECHUS
KOHCTPYHPOBAHUS U rpaguueckoro opopmieHue
MPOEKTHOM TIOKYMEHTAIllUU HA CTPOUTETHHYIO
KOHCTPYKIHIO




I1IK-5.11 Omenka
COOTBETCTBUS IPOEKTHBIX
pelieHuit BEBICOTHOTO WJIH
OOJIBIIETTPOJIETHOTO
31aHusl (COOPY>KCHHS)
TpeOOBaHUSIM
HOPMAaTUBHO-
TEXHHYECKUX
JIOKYMEHTOB Ha OCHOBE
pe3yJIbTaTOB PACYETHOTO
000CHOBaHUS, OLICHKA
JIOCTOBEPHOCTH
Pe3yJbTaTOB pacYETHOTO
000CHOBaHUS

3HaAHMsA: 3HAET KaK BBIOJIHATH OLIEHKY COOTBETCTBHS
MPOEKTHBIX PELICHUN BBICOTHOTO WJIH
OO0JIBILENPOIETHOTO 34aHUS (COOPYKEHUS)
TpeOOBaHUAM HOPMATUBHO-TEXHUYECKUX
JIOKYMEHTOB Ha OCHOBE PE3YJIbTaTOB PACUETHOTO
000CHOBaHHUS, OLIEHKA IOCTOBEPHOCTH PE3yIbTaTOB
pacy€THOro 0OOCHOBAHUS

yMeHHs1: YMET MPOBOJHUTDH OLIEHKY COOTBETCTBHUS
MPOEKTHBIX PELICHUN BBICOTHOTO WJIH
OOJIBIIIETIPOIETHOTO 371aHUs (COOPYIKESHHUS )
TpeOOBaHUSM HOPMATUBHO-TEXHHUUECKUX
JIOKyMEHTOB Ha OCHOBE PE3YJIbTaTOB paCUETHOTO
000CHOBaHHS, OLIEHKA IOCTOBEPHOCTH PE3YJIbTATOB
pacué€THOro 060CHOBAHUS

HaBBIKH: Biajieer HaBbIKaMU OLIEHKH COOTBETCTBUS
MPOEKTHBIX PEIICHUI BBICOTHOTO WIIH
OO0JIBILIENPOIETHOTO 3aHUS (COOPYKEHUS)
TpeOOBaHUSAM HOPMATHBHO-TEXHUYECKUX
JIOKYMEHTOB Ha OCHOBE PE3YJIbTaTOB paCYETHOTO
000CHOBaHHUS, OLIEHKA IOCTOBEPHOCTH PE3yIbTaTOB
pacué€THOro 060CHOBaHUS

I1K-5.12 I[IpencraBieHue
¥ 3aIUTa Pe3yIbTaTOB
paboT 1Mo pacyeTHOMY
000CHOBAaHHUIO U
KOHCTPYHPOBAHUIO
CTPOUTEIBLHOU
KOHCTPYKIIUU BBICOTHOTO
WU OOJIBIIETIPOTIETHOTO
3/1aHUS (COOPYKEHUS)

3HaHMsA: 3HAeT KaK MPOBOAUTH IPEACTABICHUE U
3aIlInTa Pe3yJbTaToOB padoT M0 pacyeTHOMY
000CHOBAHHIO U KOHCTPYHPOBAHUIO CTPOUTEIBHOM
KOHCTPYKLIUHU BBICOTHOTO WJIA OOJIBIIETIPOIIETHOTO
3aHUs (COOPYKEHHS)

yMeHHs1: YMEET MPOBOANTH NPEACTABICHUE U
3alMTa Pe3yJlbTaToOB pabOT MO pacueTHOMY
000CHOBAHUIO U KOHCTPYHPOBAHUIO CTPOUTEIBHOM
KOHCTPYKIIMU BBICOTHOTO WJIA OOJBIIETIPOIIETHOTO
3/1aHus (COOpYKEHUs)

HaBbIKH: Biaseer HaBbIKaMM TPOBEACHUS M 3aLUThI
pe3ynbTaTOB palbOT MO pacCueTHOMY OOOCHOBAHUIO U
KOHCTPYHUPOBAHHIO CTPOUTEITHHON KOHCTPYKITHH
BBICOTHOTO MJIM OOJIBIIENPOJIETHOTO 3AaHUs
(coopyxeHus)

2. TIK-7
CnocoOHOCTh
BBIIIOJIHATH
HAy4YHO-
TEXHUYECKOE
CONPOBOXKACHUE
CTPOUTEIHCTBA
BBICOTHBIX U
0oJbIIETIPOSIETH
BIX 3JaHUU U

IIK-7.1 IToctaHOBKa
3a/1a4 UCCIIEI0BaHus B
chepe cTpouTeahCTBA
BBICOTHBIX U
00JIBIIETIPOTIETHBIX
31aHUM U COOPYKEHUHN

3HaHMs: 3HAET KaK OCYIECTBISAETCSA MOCTAHOBKA
3aJ1a4 UCCieIoBaHus B cepe CTPOUTENbCTBA
BBICOTHBIX U OOJIBIIETIPOJIETHBIX 3/1aHUH U
COOPYXKEHUI

YMeHHsI: YMEET BBIITOJIHUTE OCTAHOBKY 3a7a4
UCCIIEIOBaHMS B c(epe CTPOUTENIHCTBA BHICOTHBIX U
OO0JIBLIETIPOJIETHBIX 3AaHUHN U COOPY>KEHHIA
HaBbIKHU: VIMeeT HaBBIKM IIOCTAaHOBKH 3aa4
UCCIIeIOBaHMs B cpepe CTPOUTENHCTBA BHICOTHBIX U
OO0JIBILIETIPOIETHBIX 3/1aHUN U COOPYKEHUN




COOPYXEHUI

[1K-7.2 Beibop meTona
W/AJIA METOIMKHU
NIPOBEICHUS
uccleIoBaHmi B chepe
CTPOUTENIBCTBA
BBICOTHBIX U
OOJIBIIETIPOTICTHBIX
31aHUM U COOPYKEHUHN

3HAHHUs: 3HAET KaKk OCYLIECTBUTH BHIOOP METOAA
W/WJIA METOJIUKH MPOBEICHUS UCCIIEIOBaHUI B chepe
CTPOUTEIIbCTBA BEICOTHBIX U OOJIBIIETIPOIETHBIX
31aHUM U COOPYKEHHI

yMeHmusi: YMeeT IpOBOJAUTH BEIOOP METO/1a U/WH
METOJIUKH TTPOBEICHUS UCCIIEAOBAHUN B cepe
CTPOUTENIbCTBA BEICOTHBIX U OOJIBIIETIPOIETHBIX
31aHUN U COOPYKEHUI

HaBbIKHK: lIMeeT HaBbIKK BbIOOpa METOa U/WITH
METOJIUKH TTPOBEICHUS UCCIIEOBAHUN B chepe
CTPOUTENIbCTBA BEICOTHBIX U OOJIBIIETIPOIETHBIX
31aHUN U COOPYKEHUI

IIK-7.3 CocraBienue
IUIaHA UCCIICAOBAHHI B
chepe CTpouTeIbCTBA
BBICOTHBIX U
OOJIBIIETTPOJICTHBIX
31aHUM U COOPYKEHUHN

3HAHUS: 3HAECT METOJUKY CCTABICHUS IJIaHA
HCCIICIOBAaHMI B Chepe CTPOUTEIILCTBA BHICOTHBIX U
OOJBIICTTPOJIETHBIX 3/IaHUM U COOPY>KEHHI
YMeHHs: YMEET BBIIIOIHATh COCTABICHUE IIAHA
UCCIIeIOBaHMM B chepe CTPOUTENHCTBA BHICOTHBIX U
OO0JIBILIETIPOTICTHBIX 3IaHUN U COOPYKEHUHN
HaBbIKM: Biajeer HaBpIKaMU COCTABJICHU IUIAHA
UCCIICIOBaHMI B C(hepe CTPOUTEIILCTBA BHICOTHBIX U
OO0JIBILIENIPOJIETHBIX 3/1aHUN U COOPYKEHUN

[1K-7.4 Onpenenenue
MepEeYHs PeCcypcoB,
HEOOXOOUMBIX IS
MPOBECHUS
uccieaoBanus B chepe
CTPOUTENbCTBA
BBICOTHBIX U
00JIBIIETPOTIETHBIX
31aHUIN U COOPYKEHUHN

3HAHUs: 3HAET KaK IPOBOJAUTH OIPEEICHNE
HEpeYHsl PECypCOB, HEOOXOIUMBIX [Tl IPOBEICHUS
UCCIIEIOBaHMs B cepe CTPOUTENIBCTBA BHICOTHBIX U
OO0JIBLIETIPOJIETHBIX 31aHUI U COOPYKEHHIH
YMeHHs: YMeEET IPOBOAUTH ONPEICIICHHUE ITEPEYHS
pecypcoB, HEOOXOAUMBIX JUIsl TPOBEACHUS
UCCIIeIOBaHMs B cepe CTPOUTENCTBA BBICOTHBIX U
OO0JBILIENIPOJIETHBIX 3/1aHUN U COOPYKEHUN
HaBbIKH: IMeeT HaBbIKK onpeeneHus epedHs
pecypcoB, HEOOXOAUMBIX JUIsl TPOBEACHUS
UCCIIeIOBaHMs B cepe CTPOUTENBCTBA BBICOTHBIX U
OOJBILIETIPOJIETHBIX 3/1aHUN U COOPYKEHUN

ITK-7.5 CocraBnenue
aHAJIUTUYECKOTO 0030pa
Hay4YHO-TEXHUYECKOMN
uHpopmanuu B chepe
CTPOUTEIIbCTBA
BBICOTHBIX U
OOJIBIIIETTPOSIETHBIX
37aHUN U COOPYKEHUI

3HAHUsI: 3HAET KaK COCTABIISATh aHAIUTUYECKUI
0030p HayYHO-TEXHUUYECKOWH HHpOopMaLuu B chepe
CTPOMTENHCTBA BBICOTHBIX M OOJIBIIEIPOJIETHBIX
31aHUM U COOPYKEHUI

yMeHusI: YMeET IPOBOAUTH COCTABIICHHUE
AHAJTUTHYECKOTo 0030pa HAYYHO-TEXHUYECKOM
uHpopManuu B chepe CTPOUTETHCTBA BEICOTHBIX U
OO0JIBILIETIPOIETHBIX 3/1aHUN U COOPYKEHUN
HaBbIKM: Biajeer HaBpIKaMy COCTaBICHUS
AHAJTUTHYECKOTo 0030pa HAYYHO-TEXHUYECKOMN
uHpopManuu B chepe CTPOUTETHCTBA BEICOTHBIX U
OO0JIBILIETIPOJIETHBIX 3/1aHUN U COOPYKEHUN




I1K-7.6 PazpaboTtka
dusnveckoit (nnm
MaTeMaTH4YECKOMN )
MO/JIENIN MCCIIEyEeMOTO
o0BeKTa

3HAHUsI: 3HAET KaK BeJeTcs pa3paboTka Gusnueckoin
(W11 MaTeMaTU4eCKOW) MOJICNIU UCCIIEAYEMOTO
o0bekTa

yMeHHsi: YMEET MPOBOANUTH Pa3paboTKy PU3NIECKOI
(MM MaTeMaTUYeCcKO) MOJIEH UCCIIEeyeMOro
o0beKTa

HaBBbIKH: Brajneer HaBbikamMu pa3paboTKu
¢du3nveckoil (MM MaTeMaTHYECKON) MOACIIH
HCCIIEAYyEeMOro 00beKTa

IIK-7.7 IIpoBenenue
HCCIIENOBaHUA B
COOTBETCTBHUH C €I'0
METOIUKON

3HAHUs: 3HAET KaK IPOBOJAUTH UCCIIEI0BAHUS B
COOTBETCTBHUH C €r0 METOIUKOM

yMeHHs1: YMEET OCYHIECTBIATh IPOBEACHUE
UCCJIC/IOBaHUSI B COOTBETCTBUU C €I0 METOIUKOM
HaBBIKU: lIMeeT HaBbIKM TPOBEICHUS UCCIIEA0BAHUS
B COOTBETCTBHUH C €r0 METOJUKON

[TK-7.8 Ob6paboTka
pe3yIbTaTOB
WCCJICJIOBAHUS U
MoJTy4YeHue
IKCIIEPUMEHTAIBLHO-
CTaTHUCTUYECKON MOJeNH,
ONKMCHIBAIOLLEH
MOBE/ICHUE
HCCIIEyeMOro 00beKTa

3HaHMsA: 3HAET METOIUKY 00pabOTKH Pe3yIbTaTOB
UCCJICIOBaHMS U TIOTY4YEHUE SKCIIEPUMEHTAIIbHO-
CTaTUCTHUYECKOW MOJIEIIN, OIMChIBAIOILEH TOBEACHUE
UCCIIElyeMOro 00beKTa

yMeHHs1: YMEET MPOBOAUTH 00PabOTKy pe3yIbTaToB
UCCJIC/IOBaHMS U TIOTY4YEHUE SKCIIEPUMEHTAIIbHO-
CTaTUCTHUYECKOW MOJIEINIU, OIMChIBAIOILEH TOBEICHUE
HCCIIEYEeMOro 00bEeKTa

HaBbIKH: Bianeer HaBbikamMu 00pabOTKH
pe3yIbTaTOB UCCIIEOBAHUS U MTOTyYEHHUE
HKCIEPUMEHTATBHO-CTaTUCTUYECKO MOIeNH,
OTIHCHIBAIOIIEH MMOBEIEHUE UCCIIEAYEMOTO O0OBEKTa

[1K-7.9 Odopmnenue
AQHATUTUYECKOTO HAYYHO-
TEXHHYECKOTO OTYETA 110
pe3ynbTaTam
UCCIIC/IOBAHHS

3HaHUs: 3HaeT Kak 0(pOPMUTh aHATUTUYECKUI
HAy4YHO-TEXHUYECKOI0 OTUETA 10 pe3ybTaTaM
VCCIIEJOBAHMUS

yMeHHsi: YMeeT 0popMIIATh aHATUTUYECKUI HayqHO-
TEXHUUYECKOI0 OTYETA 10 pe3ybTaTaM UCCIIEJOBaHUS
HaBbIKH: Braseer HaBbIkaMH 0QOpMIICHHS
AHAIUTUYECKOTO0 HAyYHO-TEXHUYECKOI0 OTYeTa 110
pe3ysibTaTaM MCCIeI0BaHUs

[1K-7.10 [IpencraBnenue
Y 3aILUATA PE3YJILTATOB
MIPOBEIEHHOIO HAYYHOT O
UCCIIEI0OBAHUSA

3HAHMsA: 3HAET KaK MPOBOJUTH MPEICTABICHHUE U
3allliTa PE3yJIbTATOB MPOBEAEHHOTO HAYYHOTO
UCCIIEI0BAHUS

yMeHmusi: YMeeT IPOBOAUTD IIPEICTABICHHUE U
3alUTa pe3ysbTaToOB MPOBEAEHHOIO HAYYHOIO
HaBbIKH: VIMeeT HaBbIKM MPEICTABICHHS U 3aIUTHI
pe3yJIbTaTOB NMPOBEAEHHOTO HAYYHOT'O UCCIIEJOBAHUS

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa oTHOcUTCes K 00s3aTenbHoi yactu OITOIN.
JucnurninuHa sSBIseTcs 0053aTeTbHON

Jns  mpomomkenust  (GopMHpOBaHUS — 3asABICHHBIX  KOMIIETEHIIMH  HEOOXOIMMBI  3HAHHS
npenuecTByomux aucuumuina: ConpoTtuBieHre MartepuanoB. OCHOBBI TEOpUU YNPYTOCTH U
wiactiuuHoctu (I1K-5), CtpoutensHas mexanuka (I1K-5), Mertammmyeckue kouctpykuuu (ITK-7),
Koncrpykiuu u3 nepesa u miactmacce (ITK-7)



W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIICTCHIMI B CIeayomuX aucuuiuimHax: CelcMOoCTOUKOCTh 3aanuii u coopyxenuit (I1K-5),
CeticmocToiikocTh 3manuii u coopyxkenuii (ITK-7); mpaktukax: [pegaumiomuas npaktuka (ITK-5),
[Mpenmumiomuast npaktuka (IIK-7); rocymapcTBeHHON HTOTOBOW arrectrauud B Qopme:
[ToaroToBka K MpoOIEAype 3aIUTHI W 3allUTa BBIIYCKHOW KBamubukarmonHoi padotsr (ITK-5),
[ToaroroBka K mpoLeAype 3alIUThI U 3alUTa BBHITYCKHOH KBanudukanuonuoi padots (ITK-7)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHUs 3asBICHHBIX KOMIIETEHLUH MCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peaNn3yrolIue JESATCIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOIXOJBI.

OCHOBHBIMHU CTPATETMYECKUMH TEXHOJIOTUAMH SIBIIIOTCS: JUCKYCCHOHHBIE, MCCIIEJOBATEIbCKUE,
JICKIIMOHHBIE 3aHSTHUS, IPAKTHUECKUE U JTA00PATOPHBIE 3aHATHS, TPOIEyPBl CAMOOOYYCHHS

Ha noctmkeHne KOHKPETHBIX LieJed O0OydeHMsI HalpaBlIeHbl IPUMEHSIEMbIE TAKTHYECKHE
TEXHOJIOTUH: 3a/laHusl, THPOPMALIMOHHBIE, KJIacCUUecKas JISKLUs, TpoOIeMHast JICKIUs

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

10 cemecTp

. Konunuectso | DopMmupyemeie
Bunel u Tembl 3aHATHIA

4acoB KOMITETEHIIUU
Pa3nes 5. KoHCTPpYKIMH 0JTHOITAKHBIX TPOMBILLJIEHHBIX 30 I1K-5, TIK-7
3AAHMIA.

Jlexnus. 1. KOHCTPYKIIMU OJJTHOSTAKHBIX IPOMBIIIIICHHBIX 3JaHHA. 4

KoHcTpyKkTHUBHBIE CXeMBbI, NX KOMIIOHOBKa. O0ecneueHne
IPOCTPAHCTBEHHON YCTOWYMBOCTH 3/1aHM. JKenezo0eToHHbIe
TUIATBI TOKPBITUI: KOHCTPYUPOBAHUE, PacUeT.

[TpakTrueckoe 3ansaTue. 1. KomnoHoBka nonepedyHoi pamel 4
OJIHOATAXKHBIX 37aHHI. BEIOOp COOpHBIX KOHCTPYKIUHN AJIs
OJIHOJTaXKHOT'O 3/1aHUS.

Jlexuus. 2. XKene300eTOHHBIE CTPONUIIbHbBIE OAJKU: 4
KOHCTPYKTUBHBIE ()OPMBI, pacueT, KOHCTPYHPOBaHHE.
KenezoOeroHHble CTpONUIIBHBIE (DEPMBI: pacueT U
KOHCTpYupoBaHue. I1oAcTponuiIbHbIe KOHCTPYKIIUU.

IIpakTnueckoe 3ansaTue. 2. Harpy3ku, 1efiCTByrONIME HA paMy 4
31aHusl. Pacuer MoCTOsIHHBIX MU BDEMEHHBIX HArpy30K.

Jlexmms. 3. Bunbl sxene300€TOHHBIX KOJIOHH. PacueT KoloHH. 4
[TpoeKkTUpOBaHKE MOJAKPAHOBBIX OAJIOK.

[IpakTrnueckoe 3angtue. 3. OnpeaeneHne yCuini OT Harpy30K Ha 4

HOMNCPCUYHVYIO paMy OJHO3TAKHOI'O ITPOM3BOJACTBCHHOI'O 3JaHMA.

3amanus 111 CaMOCTOSITEIHHOM pabOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KYPCOBOTO MPOEKTa/paboThI

3amanus 11 CaMOCTOSITEIBHOU PaOOTHI:

- mpopaboTKa JEKIIMOHHOTO MaTepHualia o KOHCIEKTY, paboTa ¢
OCHOBHOW M JIONOJIHUTEIBHOM JINTEPATypOM MO TEME JIEKIINIA;

- BBINIOJTHEHUE KypcoBoro npoekrta 1 "[IpoextupoBanue
XKeJIe300€TOHHBIX KOHCTPYKITUHA OJHOATAXKHOTO
IIPOU3BOJCTBEHHOIO 3/1aHus".

- IOITOTOBKA K MPOMEKYTOYHOM aTTECTAINH - DK3aMEHY 6
BBIIIOJIHEHNE KYPCOBOTO IPOEKTa/PAOOTHI 20

Pa3nen 6. ToHKkoCcTeHHbIE IPOCTPAHCTBEHHbIE NOKPLITHS. 38 IIK-5, IIK-7



Nu:xeHepHbIE COOPYKEHUS.

Jlexuwst. 4. IlpocTpaHCTBEHHBIE TOKPHITHS U UX KIACCHU(PUKALIHSL. 4
OcHOBHOE YpaBHEHUE TEOPUH TOHKUX 000JI0YEK.
[TpakTdeckoe 3austue. 4. CocraBieHUE TAOIHIIBI COYCTAHUS 4
yCUJIMI B KOJIOHHE paMbl 31aHus. BbiOop Hanbosee HeBBITOAHBIX
COYETAHUM.
Jlexums. 5. Kynona. [{unuaapuueckue o6omouku. Bucsune 4
000JI0YKH.
[TpakTrueckoe 3ausTue. 5. OCHOBHBIE MMOJIOKEHUS pacueTa 4
CTPONMJILHON KOHCTPYKIIMH: OAJIKH.
Jlexmus. 6. O00I0YKY TOJIOKUTEIIBHONW U OTPULIATEIILHON 4
KPUBU3HBL.
[TpakTrueckoe 3austue. 6. OCHOBHBIE MMOJIOKEHHS pacueTa 4
CTPONWJIBHON KOHCTPYKIIMH: (PepMBI
Jlekuus. 7. VHxeHepHbIE jke1e300€TOHHbIE KOHCTPYKITHH: 4
pe3epBYaphl, MOAMOPHBIC CTEHBI.
[TpakTrueckoe 3ansTue. 7. Pacuer BHEIIEHTPEHHO-CKATOTO 4
(byHaamMeHTa nog KOJOHHY.
3amanus A CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE BHITIOJTHEHHE
KypCOBOTO TPOCKTa/PabOTHI
3ananus A CaMOCTOSITENIbHOM paboThI:
- mpopaboTKa JICKITMOHHOTO MaTepHralia 1o KOHCIIEKTY, paboTa ¢
OCHOBHOI1 U TOTIOJTHUTEIHHOU JTUTEPATYPOH O TEME JICKIINIA;
- BbIIIOJIHEHUE KypcoBoro npoekta 1 "[IpoekrupoBanue
KEJIe300€TOHHBIX KOHCTPYKIIUN OJTHOITAXKHOTO
MIPOU3BOJICTBEHHOTO 3/1aHUs".
- MOJArOTOBKA K MPOMEKYTOUHOM aTTECTAI[UH - SK3aMEHY 6
BBIOJIHEHUE KYPCOBOTO IIPOEKTa/paboThI 20
Wuas koHTakTHas paboTa: 3aliuTa KypcoBOTro mpoeKkTa/paboTsl, 0
KOHCYJIbTAIIUH
[ToaroToBka K dK3aMEeHY 30
[IpoBeneHue 3K3amMeHa 6
8 cemectp
o Komnuectso | @opmupyemeie
Bunbl u TeMbI 3aHATHIA
4acoB KOMIIETCHIIUH
Pa3nea 1. Cymnocts kese300erona. OcHOBHBIE (PH3HKO- 22 IK-5
MeXaHHu4YecKHe CBOMCTBA 0eTOHA, CTAJIbHOI apMaTyphl U
JKeJie300eToHa.
Jlexmms. 1. CymHocTh )ene300eTona. CriocoObl M3TOTOBICHUS U 2

BO3BE/ICHUs: COOpHBIE, MOHOJIUTHBIE U COOPHO-MOHOJIUTHBIE
KOHCTpyKIuU. [IpenmyIiiiecTBa 1 HEJOCTATKU KEJI€300€TOHHBIX
KOHCTPYKLUH, 00J1aCTH UX PALMOHATBHOTO IPUMEHEHHUS.
®u3nko-mexannyeckue cpoiictsa 6erona. Kiaccuduxarnms
6etoHoB. [IpoyHOCTHBIE XapakTepUCTUKU OeToHa. PakTopHI,
BJIUSIOLINE HAa TPOYHOCTb.

[TpouHocTh 6€TOHA KaK CTATUCTUYECKU U3MEHUYMBAs BEJTHMUUHA.
Knaccsl u mapku 6etoHa. JlehopmatrBHbIe cBOMCTBa OETOHA.
OO6wemuble edopmannu - ycaaka 1 HabyxaHue, TeMIepaTypHble
nedhopmaruu. Cunossie nedopmaruu: aedopmarii npu
OJHOKPAaTHOM Harpy»K€HUU KPaTKOBPEMEHHOU CTaTUYECKOU
Harpy3Koi; Ipu AECHCTBUHU MPOJAOTIKUTEIbHON HArPY3KHU U
MHOT'OKpPATHO MIOBTOPHOM HarpykeHuu. Moynb negopmanuii u




Mepa MoJI3y4ecTH OeToHa.

[Ipaktuueckoe 3anstue. 1. OCHOBHBIE MOHATHS CONTPOTUBIICHUS
MaTepUAJIOB: PACUETHBIE CXEMbI, BUJbI HArpy30K, paCU€THBIC
XapaKTEepUCTUKH ceueHul. [IpaBuia nocTpoeHus 3M0p BHYTPEHHUX
YCHJIMH B U3TH0AEMBIX JIEMEHTAX.

TecTupoBaHue C 1IEJIbIO OLICHKW 3HAHUU 10 JUCIUTIIIMHE
COINPOTHUBJICHHE MAaTEPUAJIOB: BBIMIOJHUTH TOCTPOCHUE AITIOP
BHYTPEHHUX YCHIIUU IO 33JJaHHOMY BapHaHTYy OaTK{ U ONPEICIUTh
OCHOBHbBIE€ T€OMETPUUYECKUE XaPAKTEPUCTUKHN CCUCHUS.

2. HopMupyeMmsbie xapakTepucTiuku 0etoHa. HopMaTuBHEIE 1
pacu€THBIC 3HAUYCHUSI XapaKTepucTuK. [IpoyHocTh OeTOHA Kak
CTAaTUCTUYECKU W3MEHYMBAas BenuuuHa. [Ipumep pacuera
MIPOYHOCTH OETOHA IO pe3yIbTaTaM UCIIBITAHUN 00pa3IoB.
Onpenenenue kodhGUIMEHTa Bapyalliyi IPOYHOCTH OETOHA.

Jlexuust. ApMaTypa 11 )Keae300eTOHHBIX KOHCTpYKLIUH. Pu3nko-
MEXaHUYECKHE CBOMCTBA apMarypsl. HazHaueHne apmaTypsl:
pabouasi, MOHTaXXHasl U KOHCTpYKTHBHasA. Kitaccudukanms
apMaTrypbl B 3aBUCUMOCTH OT TEXHOJIOTUHU U3rOTOBJIEHUS, crioco0a
yNpOYHEHHUs1, POPMBI IOBEPXHOCTH U CIIOCOO0Y NPUMEHEHHUS B
xenezo0eTone. Jlmarpammel 1eOpMUPOBAHHS MSATKOW U TBEPIOM
craneil. [IpounocTHble U eopMaTUBHBIE CBOMCTBA.
[TnacTuyHOCTH, pE0JIOTHYECKUE CBOMCTBA, CBAPUBAEMOCTD,
XJIaJHOJIOMKOCTSH U T.II. Kitaccel M Mapku. ApmMaTypHbI€ U3IENus,
HEMeTaJUIMUecKas apMmarypa.

Du3nKO-MeXaHUYECKHE CBOMCTBA Xkene300eToHa. TexXHUKO-
HKOHOMHUYECKAs CYHUTHOCTh MIPEIHANPSKEHHOTO JKe1e300€TOHa.
Cuerienne apMaTypsl ¢ 6etoHoM. Kopposust xkene3006eTona

[IpakTuueckoe 3ansaTue. 3. PacueT mo npeaenbHbIM COCTOSTHUSIM.
PacueTHble akTOpPBI - HArPY3KH, IPOUHOCTHBIE XapAKTEPUCTUKU
MaTepHayioB, UX CiIy4aitHas u3aMeHuYnBOCTh. Kimaccudukanms
Harpy3ok. Koa¢uimeHTsl HaieXxKHOCTH 10 HAarpy3Kam U
Ha3zHauyeHuto. HopmaTuBHbIE U pacueTHbIE CONPOTUBIIEHUS OETOHA
U apMaTypsbl, K03(QPUIHEHTH HaJIS)KHOCTU 0 MaTepHajaM.
Koad¢unments! ycnoBus padotbl. OCHOBHBIE NIOJIOKEHUS pacyeTa.
Kpurepun npenenbHbIX COCTOSHUM.

4. Nsrubaemslie anieMeHThl. OcoOEHHOCTH pacueTa U
KOHCTPYUPOBaHMS - Oanku, IinThl. [Ipumepsl pacuera narndaempIx
3JIEMEHTOB 110 HOpMaNbHBIM ceueHusiM. [lopsaok moadopa
apMaTyphl.

3amanus A1 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
3amanus A CaMOCTOSITENIbHOM paOoTHhI:

- MpopaboTKa JEKIIMOHHOTO MaTepHuaa 1o KOHCIEKTY, paboTa ¢
OCHOBHOU M JIONOJIHUTEILHON JIMTEPATYPOU MO TEME JIEKLIHI;
CamocTosiTeTbHOE H3YUCHHE COEPKaHUsI HOPMATHBHBIX
JIOKYMEHTOB TI0 PacyeTy U MPOEKTUPOBAHUIO KEIE300€TOHHBIX
KOHCTPYKITHH

10

Pa3nes 2. JxcniepuMeHTaJIbHbIE OCHOBBI TEOPHH
CONPOTHBJICHUS KeJIe300eTOHA U MeTO/Ibl pacuera
7KeJ1e300eTOHHBIX KOHCTPYKIIHUIA.

34

Jlekuus. 3. DxcriepUMeEHTaIbHbIE OCHOBBI TEOPUU COITPOTUBIICHUS
xKenne300eToHa. XapakTepHble CTaIUU HANPSKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS JK€1€300€TOHHBIX KOHCTPYKIUH.

TIK-5, [TK-7




JBa ciyuas pa3pylieHuss HOpMaiabHOTro ceueHus. [ paHnuHoe
3HAYEHHUE OTHOCHUTEIIBHOM BBICOTHI C3KaTOW 30HBI. [IpenenbHoe
3HaYeHue K0d(PUIIMEHTOB apMUPOBAHUSI.

Merton pacuera kene300€TOHHBIX KOHCTPYKIUHN TI0 TPeAeTIbHBIM
coctosiHUAM. [loHsATHE TPEIeIbHOTO COCTOSIHUS KOHCTPYKIIUH.
CymHocTh pacyera 1o JIByM IpyIiaM IpeAeIbHbIX COCTOSTHUN
Hecylieil cnocoOHOCTH (IPOYHOCTH, YCTOMUMBOCTH,
BBIHOCJIMBOCTH ) ¥ IPUTOHOCTH K HOPMAIIBHOM 3KCILTyaTaluu
(TpeuMHOCTOMKOCTH, ehopMaIusIMm).

Pacuetnble pakTOphI - HATPY3KU U MPOYHOCTHBIE XAPAKTEPUCTUKH
OeToHa U apMaTypbl, UX CIIy4ailHas U3MEHUYUBOCTbD.
Knaccugukaius Harpy30K 1o JUIMTEIbHOCTH ICHCTBHUS.
HopmatuBHbie 1 pacueTHble Harpy3ku. Koadduimentst
HAJICKHOCTH T10 HArpy3KaM U 10 Ha3HAUYEHHUIO COOPY)KEHUSI.
Coueranus Harpy3o0k v Ko3(hPUIIMEHTH cOueTaHuM.
HopmatuBHbIE 1 pacdeTHBIE COMPOTHBIICHUS OETOHA.
KoadduimenTs Hafie:)KHOCTH 110 OETOHY MPU CHKATUU U
pactspkernn KoadduumeHTs! ycnoBuii paboThel OETOHA.
HopMmaTuBHBIE 1 pacyeTHBIEC CONTPOTUBICHUS apMaTYPBhI.
Koadduumentsr mHagesxxnoctu mo apmarype. Kosdpurments
yCIIOBUHM pabOThI apMaTypHI.

OCHOBHBIE TIOJIOKEHHUS PacUeTa 10 MPEACTHHBIM COCTOSHHSIM
(3amMCh pacYETHHIX HEPABEHCTB).

[TpakTrueckoe 3austue. 5. [IpuMepsl pacueta u3rudaeMbIx
AJIEMEHTOB 110 HOPMAJIbHBIM CEYEHUSIM. DJIEMEHTHI C IBOMHON
apMaTypoi.

6. [Ipumepsl pacueTa U3ruOAEMBIX DJIEMEHTOB 110 HOPMAJILHBIM
CEUYCHHUSAM. DIEMEHTHI TABPOBOTO MPOQUIISL.

Jlexuus. Pacuer ceuenuii ¢ ABOIHOM (HEHANpATaeMoil) apMaTypowu.
Pacyer TaBpOBBIX CEYEHMIT; IPU3HAKHU PACUETHBIX CIIy4aeB -
IpaHuLa C)KaToM 30HbI B MOJIKE, B pedpe. PacueTHbie popmyIbl,
MUHHMMAaJbHbIE U MaKCUMaJbHbIE KO HUIIMEHTH apMUPOBAHUS
HOPMaJIbHOT'O CEYECHHUS.

N3rubaemple 371€MEHTHI: PacyeT MO HAKJIOHHBIM CEUECHUSIM;
BO3MOJKHBIE CITyYau pa3pyllieHus [0 HAKIOHHOMY CEYEHHIO - 110
IIOTIEPEYHOM CHUJIE, IO MOMEHTY, 110 HAKJIOHHOH ToJioce. BbIBox
pacyeTHBIX GOPMYIL.

[TpakTuaeckoe 3austue. 7. [[pumepsl pacuera n3rudaemMpIx
AJIEMEHTOB MO HOPMAJIBHBIM CEYEHUAM. DJIEMEHTHI C IBOMHOMN
apMaTypoil. DIIeMeHThI TABPOBOTO TIPOGUIIS.

8. [Ipumepsl pacuera U3rnOAEMbIX JIEMEHTOB 110 HAKJIOHHBIM
CeYeHMSIM. DJIEMEHTHI C IBOMHON apMaTypoOu.

Jlekuus. Cxatble aeMeHThl. BUabl 31EMEHTOB, OABEPKEHHBIX
LEHTPAJIBHOMY U BHELICHTPEHHOMY CKATHUIO, X KOHCTPYKTHUBHBIE
0COOEHHOCTH, TIPOIEHTHI ApPMUPOBAHUS, KJIaCChI O€TOHA.
Jonyiienus 1 allropuTMbI pacdeTa CEYeHUN CO CIIydYaliHbIM
AKCIEHTPUCUTETOM M BHEIIEHTPEHHO CXAThIX MO ciydaro [ u 2.
DJIEMEHTHI C KOCBEHHBIM apMUPOBAHUEM CETKAaMU, KOJIbLIAMH,
CUpANAMHU. PacTaHyThIE 3JIEMEHTBI: [IEHTPAJIbHO U BHELIEHTPEHHO.
[IprMeHeHre npeaBapuTENBHOTIO HaNpspKeHus. PacueT mpouyHocTr
LHEHTPAJIBHO PACTSIHYTHIX AJIEMEHTOB. /[Ba Cilydass BHELICHTPEHHO
PACTSIHYTHIX JICMEHTOB.




[Tpaktuueckoe 3ansaTue. 9. Cxarbie 35eMeHTh. OCOOEHHOCTH
pacdera U KOHCTPYHUPOBAHHS.

10. PactsanyThie snemeHThl. OCOOEHHOCTH pacueTa u
KOHCTPYMPOBAHHUSI.

Jlexmus. 6. Pacder xene300€TOHHBIX JIEMEHTOB I10 IIPEIeIbHBIM
COCTOSIHUSIM 2 TpYIIIbL. ['eoMeTpriecKkue XapakTepUCTHUKU
ceuenuil. [IpenBapurenpbHoe HaTsDKEHUE 3JeMeHTOB. [loTepu
MpeBapUTEILHOTO HanpshkeHus. Cria 00XKaThsl MPeIBapUTEIIBLHO
HaIpsHKEHHOTO AieMeHTa. Pacuer o nedopmanusam. OnpeneneHue
KPUBHU3HBI OCH U KECTKOCTU U3TMOAEMbIX U BHELICHTPEHHO CHKATHIX
2JIEMEHTOB Ha y4acTKax 0e3 TpelIrH U ¢ TpemmuHaMu. OnpenencHue
IporudoB

IIpakTuueckoe 3ausatue. 11. TpenmHOCTONKOCTh U IEpEMEILICHUE
XKeNe300eTOHHBIX KOHCTPYKITHHA.

TpeumHocToMKOCTh. KaTteropuu TpemuHoCTORKOCTH
JKEJIe300€TOHHBIX KOHCTPYKIIUH. PacueT TpenmmHOCTONKOCTH
KEJIe300€TOHHBIX AJIEMEHTOB 110 00PA30BAHUIO U PACKPBITHIO
HOPMAJIBHBIX TPEIIUH. PacyeT 1mo 3akpbITUIO TPEUTUH.

12. TIpumep pacuera xene300€TOHHBIX U3TrH0aeMBbIX JIEMEHTOB 10
niehopMaIsIM.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
3aaHus AJI CaMOCTOSITENIbHON paOOThI:

- IpOpabOTKa JIEKLIMOHHOT0 MaTepualla o KOHCIIEKTY, paboTa ¢
OCHOBHOM M JIOIIOJIHUTEIILHOM JINTEPATypPOM IO TEME JIEKIIN;
CaMocTOATEIbHOE N3YUYEHHE COJIEPIKaHUSI HOPMAaTUBHBIX
JIOKYMEHTOB 110 pacyeTy U MPOEKTUPOBAHUIO KEJIE€300€TOHHBIX
KOHCTPYKIIMHU

10

Paznen 3. KameHHbIe 1 apMOKaMeHHbIe KOHCTPYKIIMH.

16

Jlexnus. 7. dusnko-MexaHndecKe CBOMCTBA KaMEHHOM KITa KH.
Marepuainsl [u1s1 KAMEHHOU Kiaaku. [I[poYHOCTh KAMEHHOM KIIAIKH.
HedbopmaTuBHOCTh KaMEHHOMU Ki1aaku. Pacuer anemMeHTOB
KaMEHHOM KJIaJIKH.

[TpakTrueckoe 3ansTue. 13. MaTtepuansl KaMEHHBIX KOHCTPYKIUI.
Pacder eHTpaabHO CKAaThIX APMUPOBAHHBIX U HEAPMHUPOBAHHBIX
KAMEHHBIX KOHCTPYKIMHI. PacyeT BHEEHTPEHHO CKAThIX
apMHUPOBAHHBIX U HEAPMHUPOBAHHBIX KAMEHHBIX KOHCTPYKIIMH.
Pacuer s51eMeHTOB KaMeHHOH Kinaaku. [IpenenbHble cCOCTOSHUS U
0co0eHHOCTH pacueTa. PacueT HeapMHUPOBAHHBIX KOHCTPYKIIMHA.
ApMokameHHbIe KOHCTpYKIUH. [IpoekTrpoBaHe KaMEHHbBIX
KOHCTPYKUUH 31aHUI. KOHCTpYKTHBHBIE CXEMBI KAMEHHBIX 3/1aHUH.
14. COop Harpy3oK, pacueT ¥ KOHCTPYUPOBAaHNE KAMEHHBIX U
apMOKAMEHHBIX JIEMEHTOB 3JJaHUI U COOPYKEHMM. 3amuTa
3aJIaHMUsL.

TIK-5, [TK-7




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
PI'P

3amanus 111 CaMOCTOSITEIIBHOM PaOOTHI:

- mpopaboTKa JIEKIIMOHHOTO MaTepHalia o KOHCIEKTY, paboTa ¢
OCHOBHOM M JIOTIOJTHUTEILHOU JIUTEPATYPOM MO TEME JICKIIHI;

- COCTaBIIEHUE OTYETA [0 AYAUTOPHO-TIPAKTHYECKON padore,
BBITIOJIHEHHE HEOOXOIUMBIX PACYETOB, TIOCTPOCHHUE IPaPUISCKUX
3aBUCHUMOCTECI;

- BBITIOJTHEHUE pacueTHO-Tpaduueckon padboThl: «Pacuer
apPMOKAMCHHOI'0 KUPIMYHOTO CTOJIOA

10

WMuas koHTaKTHAS pa60Ta:

9 cemecTp

Buapl 1 TeMbI 3aHITHH

KommuectBo
qacoB

dopmMmupyembie
KOMIIETCHIIMH

Pa3nen 4. /Kesne300eTOHHbIE KOHCTPYKIIMM MHOT03TAKHBIX
NPOMBINLICHHBIX M FPAKIAHCKUX 31AHMI.

84

Jlexuus. 1. OcHoBHBIE TpeOOBaHUS K COOPHBIM KeNIe300€TOHHBIM
KOHCTPYKIUAM 3AaHui. OOIIue NpUHIUIBI POSKTUPOBAHUS
JKEJIe300€TOHHBIX KOHCTPYKIUH. YHUDUKAIMS, THTU3aLuUs
COOPYKEHHH M UX AJIEeMEHTOB. TpeOoBaHuUsI SKOHOMUKH
ctpouTtenberBa. OcHOBHBIE MOT0XKeHUSI. OCOOEHHOCTH
MIPOEKTUPOBAHUS COOPHBIX KOHCTPYKIUH. KOHCTPYKTHUBHBIE CXEMBI
MHOTO3TaXHBIX 3aHuii. O01IMe CBEICHUS O KapKACHbIX,
OccKapKacHBIX 1 KOMOMHHPOBAHHBIX CHCTEMaX M 00IacTIX UX
npuMeHeHus. CBsi3eBasi, pPAMHO-CBSI3€Basi 1 paMHAasi CUCTEMBI
MHOT'OYTaKHBIX 3JaHUH.

2

[TpakTueckoe 3ansaTue. 1. KoMnoHoBka MHOT03Ta)XXHOTO 3/1aHUS U3
cOOpHBIX K€1€300€TOHHBIX KOHCTPYKIMI. PacueT nmpeaBapuTensHo
HanpsKEHHOW Kee300€TOHHOMN TUTUTHI EPEKPHITHS IO IePBOi
rpynne npeieabHbIX COCTOSIHUM: pacyeT NPOoJ0JIbHBIX pedep

JlaGopatopHas pabota. 1. Pazpabotka paboueil mporpammbl
UCIBITaHUS KeJ1e300€TOHHOW OaJIKH.

Jlexuus. 2. Ilnockue xene300€TOHHbIE MEPEKPHITHS, UX
kjaccudukanus. banounsie cOopHblie nepekpbITus. [ nThl
NIEPEKPBITHI, PUTEIIN CBA3E€BOrO Kapkaca. Pacder cratnuecku
HEOIpeAEeTUMBIX )KeJI€300€TOHHBIX KOHCTPYKLIUN [0 METOLY
IPEACIBHOIO PABHOBECHS. YUET IEpPEepacupec/ICHNs YCUIUN.

IIpakTnueckoe 3ansaTue. 2. Pacuer npeBapuTEIbHO HAIPSKEHHOU
XKene300eTOHHON TUINTHI IEPEKPBITHS 110 MEPBOM TpyIIe
MpeJlebHBIX COCTOSHUN: PacyeT MOJIKU U MONEPEYHBIX pedep.
KOHCTpYMpOBaHUE IIUTEI

JlaGopaTtopHast pabora. 2. [loaroroBka oOpa3siia K HCIIBITAHUIO.
[TpoBenenmne usmepenuit mpoyHocTH O6eTona. OnpeneneHue
APMHUPOBAHMUSI.

Jlexuus. 3. IIpoextupoBanne purenei paMHbIX KapKacoB, KOJIOHHBI.

ITpakTueckoe 3ansATue. 3. PacueT npeaBapuTEIbHO HAIPSHKEHHON
’KeJ1e300€TOHHOM IIJIUTHI IEPEKPBITHS 10 BTOPOU IpyIie
IIPEAEIIBbHBIX COCTOSTHUM. [loTepu peaBapuTEILHOIO HANIPSKEHUS.
TpemmHOCTONKOCTb.

JlaGopatopHnas padora. 3. [IpoBerieHue UCTIBITAHUI OaTKH \C
pa3pylIeHreM 0 HOpMaJlbHOMY cedeHntio. OnpeneneHue

[IK-5




paspymaronieit Harpy3ku. OnpeaeneHue TPEIMHOCTOMKOCTH 1
pOTHOOB.

Jlexuus. 4. MOHOTUTHBIE peOPHUCTHIC IEPEKPHITHS C 0aTOUHBIMU
wtamu. PacueT u KoHCTpyupoBaHHe OAJTOYHOM TUTUTHI;
BTOPOCTENEHHON OAJIKH TVIABHOM OQJIKH.

[TpakTueckoe 3ansTue. 4. Pacuer npeaBapuTeIbHO HAIIPSHKEHHON
XKeNe300€TOHHON TUINTBI IEPEKPBITHSL 110 BTOPOH rpyIie
peJeNbHBIX cOCTOSIHUNA. Onpenienenue nporuda minThl.

JlaGopaTtopHnas pabota. 4. O6paboTKa pe3yJbTaTOB UCIIBITAHUI
0aJIKu C pa3pyleHHueM 10 HOPMAILHOMY CEYCHHUIO

Jlexuus. 5.MoHONMUTHBIE peOPUCThIE TEPEKPHITHS C IITUTAMH,
ONEPTHIMU 110 KOHTYPY: pacueT, KOHCTPYUPOBAHUE.

[TpakTrueckoe 3ansTue. 5. Pacuer jxene300eTOHHOT0 pUress
cBs3eBoro kapkaca. KoncrpyupoBanue purens. [locrpoenue
S0Pl MATEPUATIOB.

JlaGopaTtopHast pabora. 5. Pacuer npodynoctu 6ajiku mo
dakTryeckuM AaHHbIM. CpaBHEHHUE OIMBITHBIX U PACUETHBIX
JAHHBIX.

Jlekuus. 6. COOpHO-MOHOTUTHBIE OATOYHBIE TEPEKPHITHSI.

[Tpaktuyeckoe 3ansrue. 6. COOp Harpy30k M pacyer Hecylien
CIIOCOOHOCTH LIEHTPAJIBHO C’KAaTOW KOJIOHHBI: MTOA00P MPOJOJIBHOM
Y [IOTIEPEYHOM apMaTyphl; KOHCTpyUpoBaHue. Pacuet KoHCOIH.

JlaGopaTtopHast pabora. 6. Pacuer »xene300eTOHHON OaJIKu 110
TPEIIMHOCTONKOCTH U Ha pacKkpeiTue TpeuH. CpaBHEeHHE
OKCIHICPUMCHTAJIBHBIX U TCOPCTUYCCKUX TAHHBIX.

Jlexuus. 7. MononutHbie 6e360aounbie nepekpoitus. COopHO-
MOHOJIUTHBIE 0€30a7104YHbIE TEPEKPLITHSL.

[TpakTideckoe 3ansTue. 7.Pacuer u KOHCTpyHpOBaHHUE IEHTPATLHO
CKATOTO JKeNIe300€TOHHOTO (PYyH/IaMEHTA TOJ] CPETHIOI0 KOJIOHHY
MHOTO3TaXKHOTO 3/IaHUS.

JlaGopaTtopHast pabora. 7. Pacuer Ganku mo aegopmManusim.
CpaBHEHUE SKCIEPUMEHTANBHBIX U TEOPETHUECKUX JIAHHBIX.

Jlexmus. 8. be3banouynbie mepekpoITHs, 1X 0COOeHHOCTh. COOpHBIE
0e30a104YHbIE TEPEKPHITHSL.

[TpakTrueckoe 3anstue. 8. OCHOBHbIE TPEOOBaHUS K
KOHCTPYUPOBAHMIO COOPHBIX KeJe300€TOHHBIX IEMEHTOB.
[TpaBuiia BeIMOTHEHHS pabOUHX YepTEKEN KeJ1e300€TOHHBIX
KOHCTPYKITHH.

JlaGopaTopHas pabota. 8. AHAJIN3 JTaHHBIX MPOBEICHHOTO
ucneiTanus. OIeHKa KauecTBa KOHCTPYKIIMU IO TPOYHOCTH,
YKECTKOCTH M TPEMMHOCTONKOCTH.

Jlexuus. 9. IlpoekTrpoBaHue kene300€TOHHBIX (YHIAMEHTOB.

IIpakTrnueckoe 3ansaTue. 9. [Ipumep pacuera MOHOJIUTHOTO
0aJI0YHOTO MEePEKPHITHSL.

JlaGopaTtopHas pabota. 9. 3amnuTa u 00CyXIeHNs Ta00paTOPHOH
pabOTEL




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KYPCOBOTO MPOEKTa/padoThI

3ananus A CaMOCTOSITENIbHOM paboThI:

- IpopabOTKa JIEKIIMOHHOTO MaTepualia o KOHCIIEKTY, padoTa ¢
OCHOBHOM M JIOTIOJTHUTEILHOU JIUTEPATYPOM MO TEME JICKIIHI;

- BBIIIOJIHEHUE KypcoBoro npoekra 1 "[IpoexktupoBanue
JKEJIe300€TOHHBIX KOHCTPYKIIUIA MHOTO3TaXHOTO 3/1aHus".

- IOJATOTOBKA K MPOMEKYTOYHOM aTTecTtauuu - 3auety bPK.

12
BBIITOJIHEHUE KYPCOBOTO ITPOEKTA/pabOThI 60
WNHuas koHTakTHas padora: quddepennupoBannbiii 3aueT (bPK), 0

3aII1Ta KypPCOBOTO MPOCKTA/pabOoThI

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

W3yueHune AMCLUIUIMHBI PEKOMEHJyeTCsl HadaTh C O3HAKOMJIEHHMsI ¢ pabodell mporpammoi, ee
CTPYKTYpPOHl ¥ COIEp)KaHHEeM pa3ZenioB. Y4eOHBI Marepuan CTPYKTYpUPOBAH, H3yYCHHE
JUCLIUIIAHBI OCYILIECTBIISETCS B TEMaTHU4ECKOU I10CJIEI0BATEIbHOCTH.
3aHATHSA JIEKOIMOHHOTO THNA JAIOT CHCTEMaTU3UPOBAHHbIE 3HAHMS MO JUCLMILIMHE,
KOHIIGHTPUPYIOT BHUMaHUE Ha HauOoJee CIOKHBIX U Ba)XHBIX BoIpocax. Bo BpeMs JIEKLIMOHHBIX
3aHATHI PEKOMEHyeTCsl BECTU KOHCIIEKTHPOBaHUE yueOHOro MaTepuaia; oopaliate BHUMaHUE Ha
(GOpMyJIUPOBKM U KaTEropuH, pacKpblBAIOIIUE CYTb MPOOJIEMBl, SBJIECHUS WM IpOIEcca;
3aUKCUPOBATH BBIBO/IbI u IIPAKTHYECKHE PEKOMEHIALINH.
ITonroroBka K 3aHATHAM CEMHHAPCKOI0 THIA BKJIIOYACT O3HAKOMJICHHE C IUIAHOM NPOBEACHHUS
IPAaKTUYECKOro M Ja0OpaTOpPHOTO 3aHATHUSA; pPAabOTy € KOHCIIEKTOM JIEKIMH, BBINOJHEHHUE
JIOMAITHETo 3a7aHusi, paboTy ¢ y4yeOHOH M y4eOHO-METOAMYECKON JUTEepaTypoil, Hay4YHBIMH
U3JIAaHUSIMU U DJIEKTPOHHBIMH 00pa30BaTENIbHBIMU pECypcaMM, PEKOMEHIOBAHHBIMHU paboueit
pOrpaMMoit JUCIUIIAHBI
ConepxaHne caMOCTOSITEIbHOI PadoThI onpezensercs pabdodyeld MporpaMMoi JAUCHUIUIMHBI |,
OLICHOYHBIMH M METOAUYECKMMM MaTepHajlaMH, 3aJaHMsIMM M YKa3aHWSIMM IIPENOJaBaTels.
CamocTrosTenbHasi paboTa MOXKET OCYIIECTBISATHCS B ayJIUTOPHOM M BHEAyIUTOPHOH (opmax.
O(PGhEeKTUBHBIM CPEJCTBOM OCYIIECTBICHUSI CaAMOCTOATEILHON pPAOOTHI SIBIAETCS DJICKTPOHHAS
MH(POPMALIMOHHO-00pa3oBaTeNbHasl Cpella YHUBEPCUTETa, KOTopas obOecleuynBaeT JOCTyN K
o0Opa3oBaTenbHON MporpamMme, paboyeil mporpaMmMe AUCHUILUIMHBI K 3JIEKTPOHHBIM OUOIMOTEUHBIM
cuUcTeMaM, NMpo(eccCHOHANbHBIM 0a3aM JaHHBIX M MH(POPMAIMOHHBIM CIPAaBOYHBIM CHUCTEMAaM.
W3ydyeHre AUCHMIUIMHBI BKJIIOYAET BBIMOJIHEHHE KYpPCOBOI'O MPOEKTa, PAacYETHO-TpaduyecKoit
paboThl, nabopaTopHOH paboTHL,.
[TepuonuuHOCTh MpOBeACHUS, (HOPMBI TEKYILEI0 KOHTPOJS YCIIEBAEMOCTH, CUCTEMa OLEHUBAHMUS
X0Jla OCBOEHUS JMCLUIUIMH TpejacTaBieHbl B paboueil mporpamme. DopMoil MPOMEKYTOUHOM
aTTecTallid MO AMCUMIUIMHE SBJSETCS 3a4€T, OallsIbHO-PEUTUHIOBBIH KOHTpPOJb, 3K3aMEH; IO
KypcoBOMY IPOEKTY (padote) sBisercs AuphepeHInpOBaHHbBIN 3aUET.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METOIMYECKOE
OBECIIEYEHHUE JUCHUIUINHBI

6.1. Y‘-Ie6HO-MCTOI[I/I‘-ICCKOC obOecrnieucHue

KoaunuectBo
IK3EMILISIPOB MEYATHBIX
NoNe . W3TaHUH, UMCIOIINXCS B

CnucoK HCTIOIb3yeMOH JTUTePaTyphl
n/n OuonuoTeKe, Uin
ANICKTPOHHBIN aJpec U3TaHus
(pecypca) B cetu MHTepHer

YYEGHBLIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHMA




3auKuH, A. WN. Kenezo06eToHHBIE  KOHCTPYKITUH
OJIHO3TAXHBIX MPOMBIIUIEHHBIX 34aHui [TekcT] : (mpumepsl
pacdera) : [yue06. mocoOWe mJs CTYJIEHTOB BY30B IO
HAIPaBJIEHUIO NTOATOTOBKH JUIIJIOMUP. crienuanucToB 653500
"Ctp-B0o"] / A. U. 3aukun. M.: ACB, 2002. - 271 c. ISBN 5-
93093-061-9. Dx3emMIusapsl: Bcero 9.

KenezobeTtonnsle KOHCTpykmuHM [Tekcr] @ KypcoBoe H
JUIJIOMHOE TPOEKTUPOBAHKE : y4eO. TocoOue s CTYACHTOB
By30B 1o crnernuanbHocT "[Ipom. u rpaxka. ctp-Bo" / [A. Sl.
bapamukos u ap.] ; nox pen. A. . bapamukosa. [lononbek:
Texnonorust, 2006. - 415 ¢. Ox3eMIIApLL: Bcero 9.

baiikos, Buranuit Huxkomaesuuy. XKene3zobeToHHBIE
KOHCTpyKIuu [Tekcr] : oOmmii Kype : [y4el. 1Isi CTYJEHTOB
BY30B 10 crnenuanbHocTh "IIpom. u rpaxa. crp-so"] / B. H.
baiikos, O. E. Curanos. U3x. 6-e, penp. M.: bacret, 2009. -
766 [1] c. ISBN 978-5-903178-15-5. Dk3eMIIApBL: BCETO

37

Ky3nenos, Buranuii CepreeBuu. Keneszo0eTonHbIE
KOHCTPYKIIMM MHOTO3TaXHBIX 3manuii [Tekcr] : [yueO.
nocodue AJsl CTYICHTOB M0 cnenuansHocT "[IpoM. u rpax.
crp-Bo"] / B. C. Ky3nenos. M.: ACB, 2010. - 197 c. ISBN
978-5-93093-766-4. Dx3emmuaapsl: Bcero 10.

10

IlonoB, Hukonaii HwukomaeBuu. JKeme3o0eToHHBIE U
KaMeHHble KOHCTpykKuuu [Tekcr] : Yueb.mocob. s
CTYI.By30B,00y4.mo cnerl."IIpom.u rpaxa.ctp-so" / H. H.
[TonmoB, Myxammermsbipar Yapeies. M.: Beicmias mikoua,
1996. - 254 c. ISBN 5-06-003262-0. Dx3emmsapsl: Bcero 30.

30

XenesobeToHHbIE U KaMeHHble KOHCTpyKuuu [Tekcr]
METOJI. YKa3aHUs K BBINOJHEHHIO Jal. paboT A CTY/IEHTOB
cneransHocTet 290300, 291400, 291500 / [cocT. : B. M.
[oszaees, H. IT. Conobes]. Momkap-Oma: MapI'TV, 2003. -
25 ¢. DK3eMIUISIphl: Bcero S53.

53

KenezobeToHHBIC U KAMEHHBIE KOHCTPYKINH [Tekct] : [yueo.
JUIs  CTYJIEHTOB BYy30B IO HampasieHutro "Crtp-BO",
cnenmansHoct  "llpom. w rpaxkna. crtp-Bo"] / [B. M.
bounapenko u ap.] ; mox pen. B. M. bonmapenko. U3a. 5-e,
crep. M.: Beiciras nikona, 2008. - 886, [1] c. ISBN 978-5-06-
003162-1. Dx3eMmsapsl: Bcero 44.

44

PaxmonoB, Axmamxon J[[xamonmunnuaoBud. Hepaspesnbie
0aJo4YHbIE CHCTEMBl ¢ KOMOMHHPOBAHHBIM apMHUPOBAHUEM
[Tekct] : monorpadwms / A. JI. Paxmonos, B. M. TTo3nees, H.
I1. ConoBbeB; M-Bo oOpa3oBanus u Hayku Poc. denepauuu,
®I'BOY BO "MMoBomk. roc. Texuom. yH-T". Momkap-Omna:
nrry, 2017. - 182 c¢. ISBN 978-5-8158-1820-0.
Ox3eMIIsIpsl: Bcero 10.

10 /
https://portal.volgatech.net/b
ooks/Raxmonov_nerazreznie
_balochnie_sistemi_2017.pdf

Baiinmreitn, Muxaun 3uHOBbeBUY. (OCHOBBI Hay4YHBIX
uccnenoBanuii [Tekcr] : [yueOHOe mocoOue aisg CTYIECHTOB
(maructpanToB) o Hampasienuro 270800 "CrpourenscTo']
/ M. 3. Baitamreiin, B. M. Baiiamreiin, O. B. KoHoHoBa ;
noj o6t pea. O. B. Kononooit; M-Bo 006pa3oBaHus U HAYKH
P®, ®I'bOY BIIO "lloBomk. roc. TexHod. yH-1". U3n. 2-e,
ucnp. u jgom. Momkap-Ona: IIT'TY, 2012. - 223 c. ISBN 978-
5-8158-1068-6. Dx3eMIUISAPHI: BCETO

22 |
https://portal.volgatech.net/b
ooks/Vajnshtejn_osnovy_nau

ch_issledovanij.pdf




|22.

OJIEKTPOHHBIE OFPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU

http://elibrary.ru

[MPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THO®OPMALIMOHHBLIE CIIPABOYHBIE

CUCTEMBI

1.

http://

IMPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THOOPMALIMOHHBIE CITIPABOYHBIE

CUCTEMEI

1.

[Ipodeccuonanbhble cripaBoYHbIe CUCTEMBI TexaKcnepT

http://www.cntd.ru

6.2. MaTtepuanbHO-TEXHHYECKas 6a3a v MPOrpaMMHOE O0eCTIeUeHUE

NoNo
/a

Aynuropuu 11 IpoBe-

CaMOCTOSITENIbHOI pado-

ThI U IIPOBEJICHUSI FOCY-

JTAPCTBEHHON UTOTOBOM
aTTeCTalluu

JeHUs y4eOHBIX 3aHSITHH,

[TepeyeHb OCHOBHOTO 000PYAOBAaHUS

[IporpammHuoe
oOecrieuenue

021 (1)

Hosumerp MKC 02 TEPPA-IT (1),
HCIIBIT MAIIMHA WII-100 (1),
Kommpeccop CIAO  25/185 (1),
Manomerp o6pazun. d 160  (0-600
krc/cm2) (1), Mammnaa pa3pbiBHas
MP100 (1), Mammna paspeiBHas P-10
(1), IlpeoGpasoBarens wuHTEpQEiica
LCS-013 RS 232-RS 485 (1), ITPECC
I'MAPABJI 11-125 (1), Cranuus
HacocHas HCP-400 (1), Kommuekr
yuebHoi mebenu (1)

Windows
CnpaBoyHas
cucrema

Microsoft
Enterprise,
rpaBoBas

"KoHcynbTaHT [Tmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommaekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, = Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, KOMITAC-3D
v22 Irc (AEC),
[IporpaMMHBIN KOMILIEKC
JIMPA 10, NormCAD,
Renga, SCAD Office s64,
STARK ES 2019,
Autodesk AutoCAD,
JIMPA-CAIIP 2018 PRO,
Kommekt 110 JIIst
perieHus OCHOBHBIX
TTOJIh30BaTEIBLCKUX 33124

255 (I11)

Microsoft Windows
Enterprise, CnpaBouHas
ImpaBoOBas CUCTCMa
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arent Dr.Web,
Komriekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio




Enterprise, KOMITAC-3D
v22 [rc (AEC),
[IporpamMMHBIN KOMILIEKC
JINPA 10, NormCAD,
Renga, SCAD Office s64,
STARK ES 2019,
Autodesk AutoCAD,
JINPA-CAIIP 2018 PRO,
Kommekt 10 VIS
perieHus OCHOBHBIX
M10JIb30BATEILCKUX 3a/1a4

Pasnen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIMIUIMHBL ®OHJ OLIEHOYHBIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIpaBJICHBI HaA:

- YCBOCHHE TCOPETUYECKOTO MaTepuasia (00beM 3HAaHUH, IIyOuHA YCBOEHHUS ), MPEAYCMOTPEHHOTO
paboueil nmporpamMmoit;

- YMEHHE WH3jaratb MaTepuayl (YEeTKOCTh, TPAMOTHOCTh H3JIOKEHHS MaTepuayia, TOYHOCTh U
MOJIHOTA BOCITPOU3BEICHUS yUeOHOTO MaTepHraa);

- YMEHHUE MPUMCHSATh TCOPETUUCCKUE 3HAHUS TIPU PEIICHUH MPAKTHUECKUX 3aJaHHH.

IIxama OLICHUBAHMIA IMPEACTABIICHA HUKCE.

YpoBeHb
c(hopMUPOBAHHOCTH [[Ikana
Kpurepuu oniennBanus
JJIEMEHTOB OLICHUBAHUS
KOMIIETEHIIUU
IToporossiii OOyuvaromuiics WMeeT 3HAaHUS OCHOBHOTO MarepHana,| yJaoBier-
YPOBEHD MPOSBISIET yMEHWE JIOTUYHO €ro u3jaratb, HO MOXET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOKCHUM  MaTepuala,
HEJ0CTAaTOYHO MpaBUJIbHBIE (POPMYIUPOBKH, HCIIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUM NIPAKTUYECKUX 3aJaHUMN.

[IponBunyteiii  |OOyuaromiuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo

YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIMPOCOB M 3ajay, BJaZieeT HEOOXOIUMBIMU
HaBbIKAMU U IIPUEMaMU UX BBIIIOITHEHUS

Bricokuii ypoBenb |OOyuaromuiicss riay00oKO M MPOYHO YCBOMJI IPOrPaMMHBIN|  OTJIMYHO
Marepuas, TpaMOTHO U JIOTUYECKH CTPOMHO €ro M3jaraer,
JTAET UCYEPIIBIBAIOIINE OTBETHI HA TOCTABJIECHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOPUSA C INPAKTUKOM, IPU ITOM
oOyyaroluiics He  3aTpyaHsieTcsi C  OTBETOM  IpH
BUJIOM3MEHEHUM  33/1aHUs, CBOOOJHO  CIIpaBiseTCs  C
3aJlayaMy, BONPOCAMH W JPYTMMHU BUJAMU IPUMEHEHUS
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKkoi
JIUTEpPaTypo, NEPUOJNYECKHUMH W3JIaHUSIMH, IPABUIBHO
O00OCHOBBIBACT TMPUHATHIE pPELICHHs, CBOOOIHO BIAJEET
Pa3HOCTODOHHUMH  HAaBBIKAMH, IPHUEMAMH  BBIIIOJIHECHHUSA
MPAKTUYECKUX paboT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH
Texymuii KOHTPOJIb YCIIEBAEMOCTH 00ECIIeYMBAET OLIEHUBAHUE X0/1a OCBOCHHUS AUCIUIINHBI




(MOyJIsl) U MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JuCHUIIMHBL. 1IOpsAnoK COCTaBiIeHHs TEXHOJOTMYECKOM KapThl H
QITOPUTM  TPOBEACHUS MPOIEAYpbl OLCHMBAHHS BHUJOB  JCSATEIBHOCTH  OOYy4YaroUIuXcs,
HANpaBJICHHBIX HAa OCBOCHHWE 3HAHWW, YMEHHUH, HABBIKOB W/ MM ONbITa ICATEIBHOCTH, II0
HaKOIMUTEJILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nojiokeHueM o cucreme PUTM B ®I'BOY BO

«JII'TY»

7.2. IlpoMexxyTouHast aTTeCTalus 00yJaromuxcs

[TpomexxyTouHasi aTTecTanus OOy4yaroluXcs HamnpaBlieHa Ha OLIEGHUBAHUE PE3YJIbTaTOB OOYYCHUS
[0 TUCIUILIMHE (MOYJII0) ¥ MIPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/IOB OLICHOYHBIX CPEJICTB.

[lpumepsl THUHOBBIX KOHTPOJIBHBIX
00pa30BaTeNIbHON porpamMmme.
Mpumep Tecta gns 3a4eTta 8 cemecTp.

Ne 3apaHue

1. CywHocTb }Kene3obeToHa 3aK/1HYaETCSA B TOM,
YTO 3TO KOMMNNEKCHbIN CTPOUTENbHbIM
maTepuan, CoCToALLMN n3 6eToHa U apmaTypbl,
B KOTOPOM

1. MNpepBapuTenbHoe HanpAXKeHue apmaTtypbl
KOK NPUMEHAETCA C LeNbto

1. MnoTHOCTb TAXKenoro 6eToHa

1. [NOTHbIN CUNMNKATHbIN 6eTOH — 3TO 6eToH

1. NoTOCT atanoHOM Ana onpegeneHua
KyBUKOBOM NPOYHOCTM BeToHa aBadeTcs Kyb ¢
pebpom

1.  YKakuTe cxemy paspylueHus 6eToHHOro Kyba
Npw OTCYTCTBUM TPEHMA MO NOBEPXHOCTU
KOHTaKTa «MiuTa npecca-noBepxHocTb Kyba»
(co cmaskolt nauT npecca)

1. [Ana Kb Hopmupyetca moaynb aepopmaumii
6eToHa E,

3aJaHuid U3

0a3pl  (GoHAA OIEHOYHBIX CPEACTB IO

BapwaHTbl oTBETOB

a) 6eToH M apmaTypa 04MHAKOBO XOPOLIO
BOCMPUHUMAIOT PacTArMBaloLWME N CUMalOLLME
ycmama

6) 6eToH paboTaeT Ha pacTaAXKeHWe, a apmaTtypa
NPeMMyLLEeCTBEHHO Ha CcXaTune

B) 6eTOH XopoLlo paboTaeT Ha cKaTue, a apmaTtypa
NPeMMYyLLECTBEHHO Ha pacTaXKeHue

r) HEeT NPaBWUJIbHOrO OTBETA

a) yBe/IMYeHMA NPOYHOCTU U HecyLwen crnocobHoCcTH
6) yBENMYEHUA BbIHOCIMBOCTU KOHCTPYKLUU

B) YBE/IMYEHUS YCTONYMBOCTH

r) HEeT NPaBWUJIbHOrO OTBETA

a) 1200 — 1800 kr/m3 6) 2200 — 2500 kr/m3 8) 2700 —
3000 kr/m3 r) 800 — 1200 kr/m3

a) Ha XXUMAKOM CTeK/e 6) Ha FMHO3EeMNCTOM
LLeMeHTe B) Ha NopTiaHALeMeHTe ¢ JobaBKamm
CUAIMKOHA ) HEeT NPaBWUIbHOIO OTBETa

a) 170 mm 6) 100 mm 8) 200 mm 1) 70 mm

/span>/span>/span>a) 6) B) r)

a) KacaTenbHbll 6) cekyLnii



1.

Ha rpaduke HopmanbHOro pacrnpeaeneHus
NpoYyHocTn 6eToHa 3HaYeHMe Knacca 6eToHa
OTMeYEeHO 3HaYeHnem

lopsAYyeKaTaHas cTepyKHeBas apmaTtypa
BbIMyCKaeTCcA AMameTpamm

3a pacyeTHoe conpoTueaeHune R
BbICOKOMPOYHOIN apMaTypbl NPUHUMAETCA

HavanbHbI mogynb aedopmaumii ctanm ato

KoHeL, cTagmun 1 HanpAXeHHO-
aedpopmunposaHHoro coctosiHua (HAC)
n3rnbaemoro Kb anemeHTa xapaKkTepusyeTcs
3HaYeHMAMMU

Craama |l Hanpa)eHHOo-aepOopPMUPOBAHHOIO
coctosHua (HAC) ncnonbayetca ana pacyeta
KBK no

Mpu pacyeTax KOHCTPYKLUMIA COCTABAAIOT .....
coyeTaHuA ycuamin natoc ocoboe

Mpw cocTaBneHMM pacHeTHOM CxemMbl pacyeTa
ene306eTOHHbIX 31eMEHTOB MO NPOYHOCTH
MO HOPMaJiIbHbIM CEYEHUAM NPUHMMALOTCA
cnegyowme AonyuieHus

Ecnn HenTpanbHan ocb NepecekaeT pebpo
TABPOBOro ceyeHmns n3rmbaemoro Kb

B) Ha4Ya/IbHbIM T) NOJIHbIN

a) 16) 2 B) 3 a) HET NpaBU/IbHOrO OTBETA

a) 3-5 mm 6) 6-40 mm B) 40-80 mm ) 10 — 25 mm

a) BpeMeHHoe conpoTmnaaeHne 6) ycroBHbIN
npeaen TeKy4yectu B) npeaen ynpyroctu r) npeaen
TeKyyectu

a) Es=sin a 6) Es=cos a

B) E=tgar)Es=ctga

a) B cxkaToM 30He Op<Ry, B PACTAHYTOMN 30HE Opt<Rpt U
0s=Rs

6) B CXKaTol 30He Op<Rp, B pacTAHYTOM 30HE Opt=Rpt U
0s<Rs

B) B C’KaTOM 30He Gp<Ryp, B PaCTAHYTOM 30HE Op=Rpt U
0s=Rs ) He NpaBUbHOro OTBETa

a) aedopmaumam (npornbam) n WKNPUHbI
PaCKPbLITUA TPELIMH

6) 0bpasoBaHUIO TPELUUH
B) HET NPaBMAbHOIO OTBETA
r) NpaBUAbHbIN OTBET a) 1 6)

a) ogHo 6) ABa B) Tpu ) yeThbipe

a) antopa 6eToHa B C}KaToM 30HE NPUHUMAETCA
TpeyronbHon; paboTa 6eToHa Ha pacTAXKeHue He
yunUTbIBaETCA

6) antopa 6eToHa B CKaTol 30He NPUHUMaETCA
NPAMOYronbHoM; paboTa 6eToHa Ha pacTAXKeHue He
YYUTbIBAETCH

B) antopa 6eToHa B CxKaToM 30He NpUHMMaeTCA
TpaneunesuaHon; paboTa 6eToHa Ha pacTarKeHne
He yunTbiBaeTcs

r) antopa 6eToHa B C}KaToi 30HE MPUHUMAETCS
napabonunuyeckoit; pabota 6eToHa Ha pacTaXKeHue
He y4nTbiBaeTcs

[) HeT NpaBUAbHOIo OTBETa

a) M< Rpbx(ho-0.5 x) + Ro(bs-b) hs'(ho-0.5 b)



3/1IEMEHTA, TO YPaBHEHWE NPOYHOCTU
BblparkaeTca GopMynoi

Ycnosue £L&; nna nsrnbaemolix K6 anemeHTOB
NMoKasbIBaeT, YTo

OpaHa ns cxem pa3pyweHnAa KenesobeToHHbIX
n3rnbaembix 3/1IMEHTOB MO HAKAOHHbIM
Ceé4eHNAM Ha3blBa€eTCA

dakTMyeckoe paspyLlieHme nsrnbaemoro
’ene306eTOHHOro 31eMeHTa No HaKNOHHOMY
CeYeHMIo NPOUCXOANT BCNeACTBUE

YcnoBuMe NpoYHOCTU BHELLEHTPEHHO CKaToro
3/1eMeHTa NPAMOYTO/IbHOTO CeYEeHUn

KocBeHHOe apmMpoBaHUe B CXATOM 3/1EMEHTE
caepuBaet (ymeHblUaeT)

YcnoBue NPoOYHOCTU LLeHTPaIbHO PACTAHYTOro
0 an1emeHTa apmaTypbl

BennynHa npeaBapuTeNibHOro HaTAXKEHUA
apMaTypbl Ha3Ha4YaeTCcA

PacyeT no 06pa3oBaHMIO TPELMH LLEHTPaNbHO-
PaCTAHYTbIX 3/1EMEHTOB NPOU3BOAUTCA MO

dopmyne

6) M< Rpbx(ho-0.5 x) + Ru(bs-b) x (ho-0.5 hy’)

B) M< Rubx(ho-0.5 x) + Re(bs™-b) hs'(ho-0.5 hy’)

r) HET NPaBWUAbLHOTO OTBETA

a) aNeMeHT NepeapMUpOBaH, HanpaXKeHUa os<Rs

6) 3/1IeMEHT HOPMa/Z1IbHO apMUMNpPOBaH, HanpAaXeHna
05=Rs

B) 3/1eMeHT c1abo apMMpPOBaH, HanpAXKeHUA 0s<R
r) aneMeHT nepeapmmnpoBaH, HanpaxeHns os>Rs

a) paspyLleHmne oT pacTaxkeHna 6eToHa B
HaK/MIOHHOW Nosoce Mexay TpeuHamu; 6)
paspyLleHne OT cxKaTua 6eToHa No HaK/JOHHOW
noJsioce Mexay TpewmMHamm; B) paspyLieHue ot
caBura 6eToHa No HaK/NIOHHOM NOA0CE MeXay
TPeLWMHamMu; T) paspyLieHne oT packabiBaHMA
6eToHa No HaKNOHHOM NONOCE MEXKAY TPELLMHAMMU;

a) AencTeuns M3rnbaroLmMx MOMEHTOB

6) oAHOBpPEMEHHOro AeCTBUA MOMEHTa U
nonepeyHbIX cuA

B) 4eMACTBMA NOMEpPEYHbIX CUA

r) o4HOBPEMEHHOrO AeNCTBMA HOPMAJIbHbIX U
nonepeyHbIX CUn

a) Ne< Rpbx(ho-0.5 x) + RscAs” (ho-x)
6) N < Rpbx(ho-0.5 x) + RscAs

B) Ne< Rpbx(ho-0.5 x) - RsAs” (ho-a”)
r) HET NPaBWUNbHOrO OTBETA

a) npoAonbHble gedopmaunm

6) Nnpofo/ibHbIe M NonepeyHble AedopmaLmm
B) nonepeuHble gedopmaumm
r)HeT NpaBUIbHOIO OTBETA

a) N< RsAs#+RbAp 6) NS R:As

B) N< RpAp 1) NS RsAs+05pAsp

a) O5p> Rs ser6) Osp= R ser

B) O5p< Rsser T) OspS Ry ser

a) Nn2Rptser Ared

6) Nn<Rp,ser Ared

B) NnSRbt,serAred



F) HET NpaBnUJIbHOIo OTBETA.

r|0}'IHaH LUMpMHa paCKprTVIﬂ TpELLI,VIH B G) Acrc= acrc1+acrc2+acrc3
Kenes3obeToHHbIX 3N1eMeHTax onpeaenaeTcs

6) Qcrc = Acre1-Aerc2tAcre3
Kak

3) Ocrc= Qcrc1-Aere2-0cre3

2) Hem npasuabHO20 omeema.
Mporunb XEK onpeaensercsa no popmyne a)) /span>

B) ) HET NPaBMU/IbHOIO OTBETA
Pasmep Moay/bHOIO CUIMKATHOTO KMpnuya a) 250x120x88 6) 250x120x65
(Mmm)

B) 250x120x120 r) 240x120x88

A) HeT NpaBUAbLHOroO OTBETA
MpPoYHOCTb KAMEHHOW KagKu a) paBHa NPOYHOCTU KMpNMya

6) paBHa cpegHeMy 3Ha4eHMIO MPOYHOCTUN KMpnnya
1 pacteopa

B) paBHa 60/1bLIEMY 3HAYEHWNIO U3 NPOYHOCTH
KMpnu4a 1 pactesopa

F)HeT NpPaBUIbHOIo OTBETA

LleHTpaibHO CXKaTble KaMeHHble KOHCTPYKUuMKM  a) N<mg @ Ry A
C nonepeyHbIM (ceT4aTbiM) apmMmupoBaHMem

6)N<smg @ R« Aw
paccyMTbIBaOTCA NO YC/OBUIO

B)N<mg ¢ R Ac
NN<@(RA+R;As)
Mo KOHCTPYKTUBHOMY peLUEeHWUIO pasinyatoT a) C *KeCTKOM 1 NoaaT/IMBOM
3[@HUA C ........ KOHCTPYKTUBHOM CXEMOIA . .
6) C *KecTKol n ynpyroi
B) C ynpyroi 1 nogatanMBom
r) C }KECTKOM M YaCTUYHO 3aLLeMIeHHOM
Mpumep Tecta gna 3a4yeta bPK B 9 cemecTpe.

3apaHue BapwaHTbl oTBETOB

Mopozoesesili yposeHs (0 — 3 banaa 3a 8onpoc)

Bo BHeLEeHTpeHHO-CXKaToM dyHAaMEHTe a) 16)28)1un2r)paboyan He ycTaHaBANBaeTCS,
paboyeli agnseTca apmatypa TO/IbKO KOHCTPYKTUBHaSA
B KapKacHbIX 04HO3TaXHbIX 34aHUAX a) 8 ntobom cnyyae

BEPTUKa/IbHblE CBA3M MO OMOPHbIM YacTAM
CTPOMMUAbHbIX KOHCTPYKLMIA
yCTaHaBAMBalOTCA

6) ecnm BbICOTa ONOPHOM YACTM CTPOMNUIbHOMN
KOHCTpYKuMM 6onee 1 m



B) €C/IN BbICOTA ONOPHOWM YacTu CTPONUIbHOM
KOHCTPYKUMK Bonee 3 m

r) ecnm ecTb KpaHoBoe 0bopyaoBaHue

Ha c60pHO-MOHONNUTHbIE NEPEKPLITUA a) NOKpPbITMA M CHera

OOMNYCKaeTcA Harpyska ot
6) NOKPbITUSA, CHEra M MOCTOBbIX KpaHoB Q<5 TH
B) NOKPbLITUA, CHEra 1 NOABECHbIX KpaHOB Q<5TH

r)NOKpbITUSA, CHEera 1 NoABecHbIX KpaHoB Q<10TH

CH0pHO-MOHO/INTHbIE NepPeKpbITUA a) Kak nsrmbaemblit anemMeHT
paccynTbIBalOTCA .

6) LEHTPaNbHO PACTAHYTbIN 31eMEHT

B) BHELLEHTPEHHO PacTAHYTbIA 3N1eMEHT

r) BHELEHTPEHHO CXaTblil 3/1IeMeHT

dopma aHKepOoBKM apmaTypbl B COOpHO- a) KpyroBoro ovyepTtaHus (no paauycy)
MOHOJ/INTHOM puUrene B y3ne CoeguHEHMs C . .
- o 6) r-obpasHbiit B) x-06pasHblii
KpaliHei KONIOHHOM.

r) npAmoit

MpodsuHymeiii yposeHs (0 — 5 6annos 3a sonpoc)

MoKaxKnMTe CXembl apMMUPOBAHUA purenen
paMHOro KapKaca.

Cxembl apmMupoBaHWA MAUT onepTbix no /span>/span>/span>/span>/span>/span>/span>
KOHTYPY 418  pPas/M4YHbIX  YC/IOBUMA

ONUPaHMA MO KOHTYpYy AN  YKa3aHHbIX

BapMaHTOB

ApmupoBaHue 6anoK B MOHOAUTHOM
NepekpbITUM C NAUTAMK, OnNepTbiMM MO

KOHTYpY.

KoHCTpyMpoBaHMe MOHOIMTHOTO
KECCOHHOTOo NepekpbITUSA

Boicokuli yposeHs (0 — 8 6anna 3a sonpoc)

BbiBOZ pOpPMYIbI pacyeTa NanuT, ONépTbix
Mo KOHTYpY

MopAAOK pacyeTa KOHCTPYKLMIA
MOHO/INTHOTO NePEKpPbLITUA C NAUTAMMU,
ONEPTbIMU MO KOHTYPY. KOHCTpynpoBaHue
nepeKkpbITUA

Mopaaok pacyeta pebpucTbix COOPHbLIX
NAUT NEPEKPbLITUI



1. MopAaoK pacyeTa OTAENbHO CTOALLMX
$yHAameHTOB

Mpumep sK3ameHaumMoHHoro 6unerta B 10 cemecTpe.

JK3aMeHaLMOHHbIN TECT N0 AnCUUNANHE «Kene306eTOHHbIE U KAMEHHbIE KOHCTPYKLUMN». YacTb 3

«KOHCTPYKLMN O4HO3TAXKHbIX 34aHMIA. MPOCTPAHCTBEHHbIE KOHCTPYKUMKN. UHKEHEepHbIe KOHCTPYKUMMN.

Ne 3apaHue

BapuaHTbl oTBETOB

Mopozosesili yposeHs (0 — 3 6anna 3a sonpoc)

1. B KapKacHbIX 04HO3TaXKHbIX 34aHUAX
BEPTUMKa/IbHbIE CBA3W MO OMOPHbLIM YacTAM
CTPOMMUAbHbIX KOHCTPYKLMIA
yCTaHaBAMBAlOTCA

1.  HacTponunbHble KenesobeToHHble banku
[AOMyCKaeTca Harpyska oT

1. HuHWMI nosc packocHbIx depm
paccunTbIBaETCA KaK

1.
B nogkpaHoBo banke Ans BOCNPUATUSA
HarpysKu oT ropn3oHTaNbHOTO AaB/eHUA
KpaHOB YCTaHOB/IeHa apmaTypa

1. B BepxHem nosce He BO3HWKAET MOMEHTOB
y apokK

1.  HomwuHanbHas WWpKHa b cTeHKKU-NaHenn

c60opHOro UMAMHAPMYECKOro pesepByapa

a) B ntobom cnyyae

6) ecnu BbicOTa ONOPHOM YacTU CTPONUIIbHOM
KOHCTPYKUMKN Bonee 1 m

B) €C/M BbICOTa OMOPHOM YacTU CTPOMMUABLHOWM
KOHCTPYKLMK Bonee 3 M

r) ecnmn ecTb KpaHoBoe obopyaoBaHMe

a) NOKPbITMA U CHera

6) NOKpbITUA, CHETa U MOCTOBbIX KpaHOB Q<5 TH

B) NOKPbITUSA, CHEra U NOABECHbIX KpaHOB Q<5TH
r)NOKpbITUSA, CHEra M NOABECHbIX KpaHoB Q<10TH
a) Kak nsrnbaembiii snemeHT

6) LEHTPANbHO PACTAHYTHIN 3N1EMEHT

B) BHELLEHTPEHHO PACTAHYTbIN 31EMEHT

r) BHELLEHTPEHHO CXKaTblli 31IeMeHT

a)16)1un3s)lur) 2,3

a) KPyroBoro o4epTaHusA (no paguycy)
6) napabonumyeckoro oyepTaHma

B) OUYEpPUYEHHbBIX NO LLEeNHON IMHUK

r) ctpenbyaTbix

a)1,00m 6) 1,25 m

B)1,57mr)1,87m



AO0/1XKHa 6bITb PaBHa

MpodsuHymeiii yposeHs (0 — 5 6annos 3a eonpoc)

[ayccoBOW KPUBWU3HOM Ha3blBaeTCA a) /span>6) /span>

B) /span>r) /span>

B nonke 060104Ke NONOKUTENBHOM a) cKkumatowwme yeunmsa Ny m Ny
KPWMBU3HbI NPK pacyeTe no 6e3MOMEHTHOM

6) ckumatowee ycuame Ny 1 pactarusatowiee Ny
TEOPUWN BO3HUKALOT

B) Cxkumatouee ycunme Ny pactarmatoutee Ny
r) pactarusatowme ycuame Ny m pactarmsatowiee Ny

MepBble TMNOBblE 060/104KM a)3x3m6)3x18mB)3x12Mr)6x6M
NOJIOXKUTENbHOM KPUBU3HbI COBUpanunch ms
CHOPHBIX MUT pasmepom

B 060/104Ke NONOKUTENBHOM raycCOBOM a) rNaBHbIX CAKUMAIOLLNX YCUNIA
KPWBU3HbI B YI/I0BbIX 30HaX apmaTypa

6) KpaeBbix U3rMbHatOLWMX MOMEHTOB
yCTaHaB/AMBAETCA AN BOCNPUATUA

B) rNaBHbIX PacTATMBAOLMX YCUNNIA
r) nonepeyHbIX cu
B KOHCTPYKTMBHOM OTHOLUEHUU a) C KECTKUM KOHTYPOM
UMAMHAPUYECKME pe3epByapbl BbIMOJHAOT
6) c NoAaTAUBbLIM KOHTYPOM
B) C yNpYyrMm KOHTYpOM

r) HET NpaBWU/IbHOrO OTBETA

Bewicokuli yposeHsb (0 — 8 banna 3a eonpoc)

YKaxute npaBuibHOe ypaBHeHMUE a) Ny kx + Ny ky+ 2Ny key= -g
paBHOBecKA 4/19 rMnapa ¢ raBHbIMU

6) 2Ny k= -g
KpnBM3HamMmm no AnMaroHanam

B) Ny key= -8

r) Ny ks« + Ny ky=-g
Pacuet o6onouku KHKC
PacueT }Xene306eToOHHOro Kynona.

PactarueatolLee ycunme B CTeHKe a) N%=p«/ R 6) N%=pyxR
LUMAMHAPUYECKOro pe3epsyapa

0 —p (R) ) NO. =
onpegensaetca no Gopmyne: ............ B) N = 1) N =R / px



3aB. Kadeapoin CKuB /B.M. No3aees/

[lepeuenb BOIPOCOB /JIsl HPOBEACHUS MPOMEKYTOYHOM aTTEeCTallKN
Bonpocsbl K 3a4eTy B 8 cemecTpe.

1.CywHocTb enesobetoHa. [oHATME O Xene306eToHe KaK KOHCTPYKTUBHOM KOMMNO3ULMU  ABYX
maTepuanoB — 6eToHa M CTa/ibHOM apmaTypbl. Ycnosus, obecneynsatoime coOBMeCTHyto paboty 6eToHa u
CTanbHOM apmaTypbl. OObIYHBIN U NpeaBapUTENbHO HaMPAMEHHbIA XKene3obeToH. [onoxuTenbHble U
oTpuUaTeNbHble CBOMCTBA KeneszobetoHa. Cnocobbl M3roTOB/EHUA W BO3BEAEHUA Kene3006eTOHHbIX
KOHCTPYKLMIN. O6N1acTN NpUMEHEeHUs XKenesobeToHa 1 NepcneKkTMBbl PasBUTUS.

beToH ana ene3obeToHHbIX KOHCTPYKLUNA.

2. OcHOBHble cBeAeHUs, BUAbl U KnaccuouKkaumsa betoHa. CBeaeHUs 0 GU3NKO-MEXaHUYECKMX CBOMCTBAX
ApyrMx 6eToHOB (M/IOTHbIM  CUAIMKATHLIN, SAYEUCTbIN, KUC/IOTOCTOMKUM  BeToHbl). PubpobeToH.
MonumepbeToH.

3. MNpoyHocTb 6eToHa. daKTopbl, BAMAIOWME Ha NPOYHOCTb HeToHa. XapaKTep paspyleHus 6eToHa npu
cKkatun. KybukoBas MpoyYyHOCTb 6ETOHa, MpPU3MeHHaa MPOYHOCTb, MPOYHOCTb BETOHA MpPU PACTAKEHUM.
CsovicTBa 6eToHa Npu ANUTE/IbHOM, MHOTOKPATHO MOBTOPHOM 3arpy»KeHuMU.

4 [OdedopmatmeHble cBoiicTBa 6eToHa O6bemHble pgedopmaumm - ycagka WM HabyxaHue 6eToHa,
TemnepaTtypHble gedpopmaumn. Cunosble gedopmaumu. OQHOKpPATHOE 3arpyeHue KpaTKoBpeMeHHOM
HarpysKoMm, BAMAHME CKOPOCTM HarpyXeHus. Ynpyrue u naactmyeckne gedbopmaumu.

5 Moaynun aedopmaummn 6eToHa - HauyanbHbIM MOAY/b YNPYrocTh, MOAyAb NOAHbIX AedopmMaumii, Moaynb
yRpPYronnacTMyHocTn 6eToHa, CBA3b MEXAY HUMM.

6 [edopmauumn npu AauTenbHOM 3arpyKeHuun. [Monsyyectb 6eToHa M GaKTopbl, BAMAIOWME Ha
aedopmaumm nonsyyectu. ledpopmaumm 6eToHa NpM MHOTOKPaATHO NOBTOPHOM AENCTBUMN HArpy3Ku.

7. Knacc no npo4YHOCTM KaKk CTaTUCTMYECKan NPOYHOCTHAA XapaKTepuCcTUKa. Knaccbl 6eToHOB No NpoYHOCTH
Ha CXKaTue M pacTaKeHue. MapkuM GETOHOB MO MOPO30OCTOMKOCTM, BOLOHEMPOHULAEMOCTU, CPeaHeW
NNOTHOCTW.

ApmaTypa ANs Kene306eTOHHbIX KOHCTPYKLMIA

8. HasHauyeHue apmaTypbl. Paboyas M MoOHTarkHaA. [MBKas apmaTypa M ee BUAbl B 3aBUCMMOCTM OT
TEXHO/IOTUN U3rOTOBAEHMSA, Cnocoba ynpouHeHusa, GOpPMbl MOBEPXHOCTM U cnocoba NPUMEHEeHUA Mnpu
apMMUPOBaHMM KOHCTPYKLMI (apMaTypa HeHanparaemas u Hanparaemas).

9. MpoyHOCTHbIE U AedopMaTHBHbIE CBOMCTBA apMATYpPHbIX CTanel C NioLWagKoin Tekyyectu. MNosbiweHne
MPOYHOCTU WM YMEHbLUEHWE MNACTUYHOCTU MyTeM JIerMpPOBaHUA W YBEAMYEHUA COAEepXKaHuA yraepoaa.
TepMunyecKoe ynpoyHeHMe apmaTypHbIX CTasei YCI0BHbIM Npeaen TeKydyecTn YnpouHeHue ropsyekaTaHom
apMaTypHOW CTa/N BbITAXKKOMN B XON04HOM COCTOAHMKU. Moayaun ynpyrocTu apmaTtypHbIX CTanen.

10. Knaccbl U MapKM apMaTypHbIX CTasiell U UX MeXaHUYECKMEe XapaKTePUCTUMKU. ApMaTypHble CBapHble
M34ennA - KapKacbl U ceTKW. MA0CKMe M NPOCTPaHCTBEHHbIE KapKacbkl. M34enuns us apmaTypHOM NpoBOAOKK
- KaHaTbl, Npagn n nyyku. CBapHble COEAMHEHUS apMaTypbl U NMpPUMeHsemble BUAblI CBapKW. CTasbHble
3aKnagHble AeTanu B COOPHbIX 31eMeHTax.



OcHoOBHble ¢M3MKO-MEX3HM‘-IECKMG CBOWCTBA *KenesobeToHa

11. TexHW4YecKada M 3KOHOMMYECKAn CYLLHOCTb NpeABapuUTe/sbHO Hanpsa)KeHHoro xenesobetoHa. [Ba
cnocoba co3daHMA NpPeaBapUTENbHOrO HaMpPsMKeHMA - HaTAXKEHWEe apmaTypbl Ha YMopbl, HaTAMKeHue
apmaTtypbl Ha 6eToH. MexaHMYecKoe, 3/1eKTPOTEPMUYECKOE U INEKTPO-TEPMOMEXAHMUYECKOE HaTAXKEHME
HanpAraemon apmaTypbl.

12. CuenneHne apmaTtypbl ¢ 6eTOHOM. BauAHME BbICTYNOB HAa NOBEPXHOCTM apMaTypbl, CUA TPEHMUA WU
CKNEenBaHMA apMaTypbl C 6ETOHOM Ha NPOYHOCTb CLenneHnA. AHKepPOBKa apmaTypbl B 6eToHe KOHCTpyKumum
aHKepoB.

13. 3Ha4eHMe 3KCNepPMMEHTAIbHbBIX NCCNEA0BAHUI B Pa3BUTUN TEOPUM CONPOTUBAEHMUA Xene3obeToHa. Tpu
CTaAuKN HanpAXKeHHO-A4edOPMMUPOBAHHOFO COCTOAHUA HOPMAbHbIX CEYEHUM Kene30H6eTOHHbIX 3/1eMEHTOB
W XapaKTep paspyeHna nux npu nsrnbe. BanaHme npeasapuTenbHOrO HanpsaKeHUs.

14. MeTog, pacyeTa *Kesie300eTOHHbIX KOHCTPYKLUMI Mo npeaebHbiM COCTOSIHUAM. [TOHATME npeaesibHoro
COCTOAHMA KOHCTPYKUMU. CyLHOCTb pacyeTa MO ABYM rpynnam npeaesibHbiX COCTOSHUA HecyLuen
CNOCOBHOCTU (MPOYHOCTM, YCTOMYMBOCTU, BbIHOCAMBOCTU) U MPUrOAHOCTUN K HOPManbHOW 3KCMayaTaumu
(TpewwmHocTOMKOCTH, Aedopmaumsam).

15. PacyeTHble $aKTOPbI - HArpy3KM M NPOYHOCTHbIE XapaKTepUCTUKM BeToHa M apmaTypbl, UX C/ay4yaitHas
N3MEHYMUBOCTb.

16. Knaccudumkauma Harpysok no AAWUTeNbHOCTM AencTBua. HopmaTMBHblE M pacyeTHble Harpysku.
KoadpdpnumneHTbl HaZeKHOCTM MO Harpyskam M MO HasHayeHUto coopy)KeHuAa. CouYeTaHWs Harpysok u
KO3pPMUMEHTbI COMETAHUN.

17. HopmaTuBHblE U pacyeTHble conpoTuBieHusa 6eToHa. KoadpdpuumeHTbl HageKHOCTM No 6EToHY
npu cKaTnmn n pactaxkeHnn KoadpodumumneHTbl ycnosuin pabotol 6eToHa.

18. HopmaTtusHble U pacyeTHble CONPOTUBAEHUA apmaTypbl. KoadduUMeHTbl HageXHOCTU No apmaType.
KoadduumneHTsl ycnosuii paboTbl apmaTtypbl.

19. Tpu KaTeropum TpeboBaHMN K TPELMHOCTONKOCTM KeNne306eTOHHbIX KOHCTPYKLUUNA.

20. OcCHOBHble MONOMKEHUA pacyeTa Mo nNpeaesnbHbIM  COCTOAHMAM (3anNMCb  pPaCYETHbIX
HepaBEeHCTB).

21. NpeaBapuTenbHOe HanpaXXeHue B apmaTtype u 6eToHe. HayanbHble HanpaXeHUa B apmaType.
KoHTponnpyembie HanpsyKeHua B apmaType Npu HaTAXKEHWM Ha ynopbl, Ha 6eToH. MpeaenbHbie
HanpsakeHUa obxatns B 6eToHe. MNoTepu nNpeaBapuUTENbHbIX HaNpAXeHUN B apmaTtype. Ycunue
0b6kaTuA 6eToHa. HanpsakeHua B 6eToHe npu 0bxKaTunu.

22. 1Ba cnyyas paspylieHMs HOPMA/AbHOIO CeYeHUs - NepBblA Caydan, paspylleHne BCheacTsue
TEKYYeCTU pacTAHYTOM apmaTypbl, U BTOPOI C/lyvald, pa3pyLLleHne No CxKaTomy 6eToHy. paHUYHoe
3Ha4YeHMe OTHOCUTE/IbHOM BbICOTbI CKaTOM 30HbI HeToHa.

23. PacyeT NpPOYHOCTM NO HOPMAJIbHbIM CEYEHUSAM 3/1IEMEHTOB NPeABapUTENbHO HAMPAXKEHHbIX U
6e3 npeaBapuTeNIbHOTO HanpaxeHua noboro Npoduna, CUMMETPUYHOTO OTHOCUTENIBHO CUI0BOM
NJIOCKOCTW.

24. N3rnbaembie 31eMeHTbl NPAMOYrosIbHOro NpPodunAa C¢ OAUHOYHON apmaTypoi. OCHOBHble
pacuyeTHble GopMybl.

25. SnemeHTbl NpPAMOYrosbHOro npodunsa ¢ A[BOMHOM apmaTypoi. OCHOBHble pacyeTHble



dopmynebl.

26. [1Ba pacyeTHbIX CAyYas A/1a 3/1eMeHTOB TaBpoBoro npoduns. MpusHakM pacyeTHbIX ciydyaes. PacyeTHble
dopmynbl ana cnyyas, Korga rpaHuua cxkaToi 30HbI NpoxoanT B pebpe ceyeHus. PacueTHblie dopmynbl ana
CNyyasn, Koraa rpaHuLa CXKaTol 30Hbl MPOX0AMT B NMOJIKE CEYEHMA.

27. OcobeHHOCTM npenenbHOro COCTOAHMA HAKNAOHHOIO CeYeHUA W3rmbaemoro 3nemeHTa.
Bo3MOMKHble cay4yan paspylleHns 3N1eMeHTa NO HAKJIOHHOMY CeYEHUIO - AeNCTBME MonepevyHom
CUNbl, AENCTBME MOMEHTa, pa3apobneHune cxkatoro 6eToHa B MONOCE MENKAY HAKNOHHbIMU
TPeLWmHamMm.

28. BbIBOZ, pacyeTHbIX GopMyN 1A NPOBEPKM MPOYHOCTM HAKNOHHOTO CeYeHusa Npu AeNCTBMM NonepeyHon
CUAbI U N3rMbatoLLLEero MOMEHTA. PacyeT nonepeyHbIX CTEPKHEN.

CrKaTble afieMeHTbl

39. O6wme noHATMA. Buabl 3nemeHTOB, MOABEPMKEHHbIX BHELEHTPEHHOMY CaTuO. KOHCTPYKTUBHbIE
0COBEHHOCTM CXKaTbIX 3/IEMEHTOB C TMBKOM NPOAOIbHON apMaTypol U XOMyTaMnU. PeKoMeHayeMble Knacchbl
6eToHa 1 apmaTypbl.

30. PacyeT NPOYHOCTM BHELLEHTPEHHO CHKATbIX 3/1EMEHTOB MPU PaCYeTHbIX IKCLLEHTPUCUTETaX. PacyeTHble U
C/lyYaiHble 3KCUEeHTpUCKTETbl. PacyeT anemeHToB 1l060ro CUMMETPUYHOTO NMPOGKNAA, CXHATbIX B MAOCKOCTU
cMMMeTpUK. [1Ba pacyeTHbIX caydas - ciydait 1 (cnydait 60blWKMX  IKCLEHTPUCUTETOB CHUMAIOLWEN CUAbI,
paspylleHne BCAeACTBME TEKYYECTU PACTAHYTOM apmaTypbl) U cayyait 2 (caydalt ManbiX SKCLEHTPUCUTETOB
CMMaIOLLLEN CU/bI, paspylleHme no cxaTomy 6eToHy). PacueTHble popmysbl U YCI0BUA, onpeaensiolme
pacyeTHble cnydyaun. YUYeT oNONHUTENLHOTO Npornba u AAnTeNbHO AeNCTBYIOLLEN YacTH HarpysKu.

31. PacuyeT cXkaTblX 3/IEMEHTOB ABYTBPOBOrO CeYeHWA. YYeT AONOSHUTENbHOro npornba u AnuTeNnbHO
OEeNCTBYIOLWEN YacTM HarpysKu.

32. AropuTtm pacyeta NPOYHOCTM M apMUPOBAHMA CXKATbIX 3/1IEMEHTOB NPAMOYIO/IbHOTO CEYEHMA.
PacueTHble Gpopmynbl ANa NPSAMOYTroNbHOTO CeYeHuns. ANropuTM NPOBEPKN HecyLwen cnocobHocTH
anemeHTa no o6onm pacyeTHbIM cnydaam. Cayya CUMMETPUYHOTO aPMUPOBaHUA.

33. CxaTble 31eMeHTHI, YCUNeHHbleé KOCBEHHbIM apMUPOBaAaHUEM. CyU.I,HOCTb KOCBEHHOIO
dpMHUpPOBaHUA. KocseHHOE apMMpoOBaHME CeTKaMM, KoablamMm un cnupanamu. lpusepeHHoe
conpoTtuBaieHne 6eToHa C KOCBEHHbIM apMuUpoBaHUeEM.

PacTaHyTble snemeHTbl

34. dnemeHTbl Kene30b6eTOHHbIX KOHCTPYKUMiA, paboTaloume Ha LEHTPaNbHOE M BHELEHTPeHHoe
pacTaxeHne. KOHCTPYKTUBHblE OCOBEHHOCTM PacTAHYTbIX 3/eMeHTOB. [pumMeHeHue npeaBapuUTENbHOrO
HanpsxXeHus.

35. PacyeT NPOYHOCTU LEHTPANbHO PACTAHYTbIX 3/1IEMEHTOB.

36. [lBa pacyeTHbIX Cy4an O41A BHELEHTPEHHO PACTAHYTbIX 3/1IEMEHTOB - C/1y4Yai NPU-N03KEeHNA NPOA0/bHOM
CUIbI MEXAY apMaTYPOI U CIyYail MPUIOKEHMUS CUIbl BHE PACCTOAHUS MEXKAY apMaTypoii (BO3HUMKHOBEHME
C’KaTOW 30Hbl). PacueTHble Gopmy/bl 1A 3/1eMEHTOB CUMMETPUYHOTO CEYeHUs MPOU3BOJILHON GOPMBbI.
YacTHbIN Cy4yait BHELLEHTPEHHO PaCTAHYTLIX 31€MEHTOB NPAMOYT0/IbHOro npoduns.

TpewmHOCTOMKOCTb N NepemeLleHMe XKene300eTOHHbIX 91eMEHTOB

37. PacyeT TPELMHOCTOMKOCTU Kene30beToHHbIX 3nemeHToB. PacyeT no 06pasoBaHUI0  TPeLLMH,
HOPMasIbHbIX K MPOA0/IbHOM OCK 3/IeMEHTA LLeHTPasIbHO PACTAHYTLIX, M3rMbaemMbIx, BHELEHTPEHHO CXKaTbIX
M BHEUEHTPEHHO PacTAHYTbIX 3/IeMEHTOB, MNPeABapPUTE/IbHO HaNpPAXKeHHbIX M 6e3 npeaBapuTENbHOMo



HanpAxXeHuA. OcHoBHble npeanocbiIkKNM 1 gonyuweHunAa, Ucnosb3yemble MNMpu pacyerte Kene3obeToHHbIX
3/1EMEHTOB No 06pa308aHmo TpewuH. Onpe,a,eneHme MOMEHTaQ 06pa3OBaHMﬂ TPEeLWMUnH.

38. O6wwme NoNoXKEHMA pacyeTa WUMPUHbI PACKPbITUA TpewmH. DaKTopbl, BANAIOLLME HA LWMPUHY
PaCKPbITUA TPELLMH.

39. Pacuet no gedopmaumam OnpegeneHne KpMBM3HbI OCU U KECTKOCTU M3rMbBaeMbIX U BHELLEHTPEHHO
3arpy’KeHHbIX 3/IEMEHTOB Ha y4yacTkax 6e3 TpewuH UM C TpewmHamu. YUyeT BAUAHUA NpeaBapuUTEeNbHOro
HaNPAXKEHUA U ANUTENBHOCTM AENCTBUA HArpysku. OnpeaeneHune npornbos snemeHTa No KpmeusHe Pacuer
OCPeAHEHHOM }KECTKOCTM 3/IEMEHTOB C Y4ETOM TPELLMH B PACTAHYTbIX 30HaX.

40. MpUHUMNBLI NPOEKTUPOBAHUA COOPHBIX Kene30b6eTOHHbIX KOHCTPYKUMA: yHUPUKaALMA, TUNusaumsa,
TEXHOJ/IOTMYHOCTb M YKPYMHEHWNE 3/1EMEHTOB.

41. CTblKM M KOHUEBblE Y4aCTKM CHOPHbLIX KeNe306eTOHHbIX 3/1€MEHTOB MHOFO3TaXKHbIX 34aHUI. Buapl
CTbIKOB MO PaCYETHO-KOHCTPYKTMBHbLIM MpPU3HAKaM M OCOBEHHOCTM MX KOHCTPYKUMKW. CBapKa BbIMYyCKOB
apmaTypbl B CTblKax. YCUAEeHWe KOHLEBbIX YYaCTKOB COOPHbLIX 31eMeHTOB [pMMeHeHUe KOCBEHHOro
apMUpPOBaHMA.

42. Matepuvanbl ANA KameHHOM KnagKku. MPOYHOCTb KameHHoM Knagku. dedopmaTMBHOCTb KamMeHHOM
KNagKu.

43. PacyeT a/1eMeHTOB HeapMMpOBaHHOﬁ KaMeHHOM KNaaAKn: LeEHTPAIbHO CXKaTbleé U BHEUEHTPEHHO CXKaTble
anemeHTbl. PacyeT Ha mecTHOe cmATMe. PacyeT Ha M3FM6, pacTakeHue, cpes.

44. ApMOKaMeHHble KOHCTPYKUMW. KameHHas KnagKa C MonepeyHbiM M MpoAo/bHbIM apMUPOBaHWUEM.
PacueT KnagKu ¢ nonepeyHbIM U NPOLObHBIM apMUPOBAHUEM.

45. Knagka, ycuneHHas oboimamn. KOMNNeKCHbIe KOHCTPYKLNUMN.

46. KOHCTPYKTMBHbIE CXEMbl KaMeHHbIX 34aHWi. PacyeT 34aHUIA € ynpyroi U XecTKOM KOHCTPYKTUBHOW
cxemoli. PacyeT cTeH noaganos.

47. Bnapl n pacyeT nepemMblyeK HaL npoemamu.

48. PacyeT MHOrOC/N0MHbIX KUPMUYHBIX CTEH.

49. OcobeHHOCTN KaMeHHOM KNagKu, BO3BOAMMOM B 3MMHEE BPeEMS.
Bonpocsbl K 3a4ety BPK B 9 cemecTpe.

Mopoeossili yposeHsb

2. 1.Nepeuncnmte BUAbI NIOCKMX BANOYHbIX KeNe306ETOHHbIX NEPEKPBITUN.
3. 2.Mepeumncante Buapl 6e36a104HbIX }Kene306eTOHHbIX NePEKPbITUIA.
4, 3.B03MOKHble BMAbI PACHETHbIX CXEM A/ NAWUT, ONepPTbIX MO KOHTYPY, B 3aBUCMMOCTM OT

COOTHOLWEHNA CTOPOH.

5. 4.PacyeTHasa cxema Npoao/bHbIX pebep pebpuUCcTbIX NANT NepPeKPbITUN.

6. 5.PacyeTHas cxema nonepeyHbix pebep pebpucTbiX NANT NepeKpbITUN.

7. 6.PacueTHas cxema NosokK pebpUCTbIX NIUT NEPEKPLITUN.

8. 7.PacyeTHasn cxema MHOTOMYCTOTHbIX *Ke1e306eTOHHbIX NAUT NepPeKpbITUA.

9. 8.PacyeTHan cxema NosioK pebpucTbix NAUT NepekpbiThiA Tuna 2T.



10. 9.PacyeTHan cxema Npoao/ibHbIX pebep pebpucTbix NAUT NepekpbITuii Tuna 2T.

11. Ha3oBUTE KOHCTPYKTUBHbIE CXEMbI MHOTO3TAXKHbIX KAPKaCHbIX 34aHUNA.

12. HasHaueHue cBA3el B KAPKACHbIX MHOTO3TaXKHbIX 34aHMUAX.

13. PacueTHada cxema purena cBA3eBOro Kapkaca.

14, PacueTHana cxema purensa pamHOro Kapkaca.

15. HasHa4yeHwme anopbl MaTepuranos.

16. OnpegeneHne NNacTMYECKOro WapHupa.

17. MeTog pacyeTta XenesobeToHHbIX KOHCTPYKLUMIA NO NpeseibHOMY paBHOBECUIO.

18. HasoBute meToapl onpeaeneHns pa3pyLlatoLLen Harpy3Km Npu pacyetTe MeTo40M NpesesibHoro
pasHoBecuA.

19. Ha3o0BUTE KOHCTPYKTUBHbIE CXEMbI MOHOIUTHBIX 6aN0YHbIX MEPEKPbITUN.

20. PacueTHasa cxema NAnTbl B MOHOIMTHOM 6asI0MHOM NEePEKPbITUN.

21. PacueTHasa cxema BTOPOCTEMNEHHbIX U rNaBHbIX 6aIOK B MOHOAUTHOM 6a/I04HOM NEePEKPLITUMN.

22. PacueTHasa cxema ninT 8 MOHOJIMTHOM MEPEKPLITUN C NAUTAMMK, ONEPTbIMU NO KOHTYPY.

23. KeCcCOHHble MOHONIUTHbIE NepeKpbITUA.

24, PacueTHble cxeMbl MOHONIUTHOTO 6€36a/104HOr0 NepeKkpbLITUA.

25. PacueTHble cxeMbl HAAKONOHHOW, MEXKONOHHOM U NPONIETHbIX NAUT c6opHOro 6e36ano04HOro
nepeKkpbITUA.

26. OcobeHHOCTH pacyeTa COOPHO-MOHOIUTHBIX KOHCTPYKLLMIA.

27. BunAbl KOHCTPYKLMI Kene306eToHHbIX GYHOAMEHTOB.

28. Knaccndumkauma otaenbHo cTtoawmx pyHAAaMEHTOB NOA, KOJIOHHbI MO XapaKTepy paboTbl.

29. CxeMbl apMUpPOBaHMA OTAENbHO CTOALWMX GYHOAMEHTOB NOA KONOHHbI.

30. Buabl pacyeTa Tena xenesobeToHHOro OTAE/bHO CTOALLEro PyHAAMEHTA.

31. BuAabl CTbIKOB Kene3o06eToHHbIX COOpHbIX 3nemeHToB. KnaccndmkaLuma CcTbiKos.

lMpodsuHymeili yposeHsb

32. 1.PaccTaHoOBKa CBA3€el B CBA3EBOM, PaMHO-CBA3EBOM M PaMHOM KapKacax.

33. 2.MpUHLMN NOCTPOEHMA 3NIOPbI MAaTEPUANOB AN Kene306eTOHHbIX pUrenen.

34. 3.Cxema apmMMpOBaAHMA pUrena CBA3EBOro Kapkaca.

35. 4.MNpUHUMN pacyeTa CTaTUYECKM HeoNpeaeNMMbIX *Kene306eTOHHbIX KOHCTPYKLMIA METOA0M

npeaenbHOro paBHOBECUA.
36. 5.PacyeT npenenbHoOM HarpysKM CTaTUYECKUM U KUHEMATUYECKMM METOAAMM.
37. 6.CxemMbl apMNPOBaHMA MHOTFOMYCTOTHbIX, PEBPUCTLIX NAUT NEePEKPbLITUIN 1 NAKT Tna 2T

38. 7.Cxembl apMMpPOBaHMSA puUresieit pamHoro Kapkaca.



39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

8.PacyeT Kene3obeToHHbIX KOHCOJIEM KOJIOHH MHOTO3TaXHbIX 3,Cl,aHMl\;1.

9.ApMM1pPOBaHUE MIUTbI, BTOPOCTEMNEHHbIX U F1aBHbIX 630K B 6aN04YHbIX MOHOJIUTHbIX
nepeKkpbITUAX.

PacueT naunT, onepTbix N0 KOHTYPY, METOA40M NPeAeNbHOrO PaBHOBECHKA.

CxeMbl apMUPOBAHUA NANUT ONEPTbIX NO KOHTYPY 415 Pa3NMYHbIX YCI0BMA ONMPAHUA MO KOHTYPY.
ApmunpoBaHue 6aNI0K B MOHOJIMTHOM MEPEKPBLITUM C NANTAMM, ONEPTLIMMU MO KOHTYPY.

MopAagoK pacyeTa MOHOAUTHBIX KECCOHHbIX NEPEKPLITUN.

CxeMbl apMMpPOBaHNA MOHOUTHBIX 6€36a104HbIX NEPEKPLITUIA.

ApMunpoBaHue NANT 6e36a104HbIX COOPHbLIX NEPEKPLITUN.

PacueT kene3obeToHHbIX KOHCTPYKUMI Ha NpoaaBanBaHuMeE.

Pacuet apm1poBaHMA NOAOLIBbI OTAE/bHO CTOALLMX KeNe306eTOHHbIX GpYyHAAMEHTOB.

Boicokuli yposeHb

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

BbiBoa, dopmyn ans onpeaeneHuns paspyllatollein Harpyskm Ana pasandHbIX YC0BUI onnupaHns
CTaTUYECKKN HeonpeaeMMbIX ene306eToHHbIX 6aNI0K KUHEMaTUUYECKUM U CTaTUYECKUM
cnocobamu.

MopAAoK pacyeTa pureneit paMHOron pamHO-CBA3EBOro KapKaca.
MopAAoK pacyeTa COOPHbIX NANT NEPEKPBITUI: PeBPUCTbIX, MHOFONYCTOTHbIX M TUNa 2T.

MopsagoK pacyeTa KOHCTPYKLMIA MOHONUTHOIO 6ano4HOro nepekpobiTus. KoHCTpynpoBaHue
nepekpbITUA.

MopsAA0K pacyeTa KOHCTPYKLUMIA MOHOIMTHOTO MEePEKPLITUA C NIUTaMK, ONEPTLIMMU MO KOHTYPY.
KoHcTpynpoBaHMe nepekpbITUsA

BbiBOA dOpMYIbI pacyeTa NANUT, ONEPTbIX MO KOHTYPY.
Mopaaok pacyeTa MOHONUTHbIX 6e36an0UHbIX NEePeKPbLITUN.
MopaAoK pacyeTa cbopHbIX 6e36an0UYHbIX NEPEKPBITUNA.
PacyeT c60pHO-MOHOMUTHBIX XKene306eTOHHbIX KOHCTPYKLMIA.
BbiBOA, pOpMy bl pacyeTa Ha NpoAaBAnBaHMe.

nOp'r'I,CI,OK pacyeTa oTAe/NIbHO CTOALWLMUX d)yHAaMEHTOB.

Bonpochbl K 3k3ameHy B 10 cemecTpe.

Mopoeossili yposeHsb

61.

62.

63.

64.

1.I'Iepeqmcnv|Te TUMNbl NPUBA3OK K OCAM. Ycnosua NPpUMEHEHNA NPUBA3OK.
2.KomnaHoBKa KapKacCa 0AHO3Ta*XHOro 34aHuA.
3.CBs3K B Ke1e306eTOoHHbIX OAHO3TaXHbIX KapPKaCHbIX 34aHNAX.

4.Bnapbl Kene3obeToHHbIX NANT NOKpPbITHA.



65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

5.Buabl »enes3obeToHHbIX CTPONUIbHbLIX 6anoK.

6.Buapl }ene3o0beToHHbIX CTPONUAbHbLIX pepm (PackoCHbIX U 6e3PacKOCHbIX).

7.Cxema apMMpOoBaHMA Kene306eTOHHOM apKu.

8.MoakpaHoBble BasIkn: KOHCTPYUPOBaHME, pacyeT

9.Mepeuncante HarpysKu, 4eNCTBYIOLIME HA KapKac O4HO3TaXHOro NPOU3BOACTBEHHOIO 34aHUA.
HenesobeToHHbIE CTPONU/bHbIE BANIKM: KOHCTPYKTUBHbIE POPMbI, PacyeT, KOHCTPYMPOBaHMUE.
HenesobeToHHbIE CTPONUAbHbIE GepMbl: KOHCTPYKTUBHbIE POPMbI, KOHCTPYMPOBaHMNE, pacyerT.
Henes3obeToHHbIE apKU: KOHCTPYKTUBHbIE GOPMbI, KOHCTPYMPOBaHUE, pacyer.

MoakpaHoBble BasKN: KOHCTPYUPOBaHWE, pacyer.

KONOHHbI 04HO3TaXKHbIX NPOMN3BOACTBEHHbIX 34aHMI: TUMbI NONEPEYHbIX CEYEHMI, 0OCOBEHHOCTH
KOHCTPYMpOBaHuA.

PacueT pam o4HO3TaXKHbIX 343aHNI: pacyeTHaa cxema, cbop HarpysoK, onpeaeneHne ycuamin,
pacyeTHble COYETAHUA YCUAUNA.

Monorne 060/104KM NONOKNTENBHOM [AyCCOBOM KPUBU3HbLI Ha MPAMOYIO/IbHOM MJIaHe.
KOHCTPYKTUBHbIE peLLleHmMA KynooB.

[NVHHbIE M KOPOTKME LNMAMHAPUYECKNE 0600UKN.

ManTbl KKC. 060/104KM OTpULATENBHOM KPUBM3HBI (rMnapbl).

CBogapbl: 6o4apHble, BONHUCTbIE, CKAaAYaTbIe.

LLlaTpoBble cKnagKku.

BaHTOBbIE (BMCAYME) NOKPLITUS.

BuAbl NOANOPHbIX *Kene306eTOHHbIX CTEH.

Buapl kene3obeToHHbIX Pe3epByapos.

MpodsuHymelli yposeHs

85.

86.

87.

88.

89.

90.

91.

92.

93.

HenesobeToHHbIe NANTLI MOKPLITUIA: KOHCTPYMPOBAHMWE, pacyer.

Cxembl apMUPOBaHUA KeNe306eTOHHbIX CTPONUbHbLIX 6aNoK.

Cxembl apMUPOBaHUA Ke1e306eTOHHbIX CTPONUABHBIX GepM (PaCKOCHbIX M 6e3PaCKOCHbIX).
Cxema apMMpOBaHUA Kene30b6eTOHHOMN apKy.

MoaKpaHoBble 6anKKU: KOHCTPYUPOBaHUeE, pacyeT

Pacyet kene306eTOHHbIX KOJIOHH OAHO3TaXKHbIX 34aHUN.

Cxema apmMmnpoBaHUA 060104€EK NONOKUTENbHOM KPUBU3BHDI.

Cxema apmmnpoBaHua 060104eK OTpULATENbHON KPUBU3HBI.

Cxembl apMUPOBAHUA LUANHOPUYECKUX obonouek OMNHHBIX N KOPOTKUX.



94. Cxema apMUpOBaHMA *KenesobeToHHOro Kynona.

95. MopAagoK pacyeTa MOHOAUTHBIX KECCOHHbIX MEPEKPbLITUN.
96. Harpysku, gencTeytolime Ha NoAMNOpPHbIE CTEHBI.

97. Cxembl apMnpoOBaHMA NOAMOPHbLIX CTEH.

98. Harpysku, gencTeyolMe Ha LMANHOPUYECKNE pe3epByapbl.
99. Harpysku, gencraytolme Ha NPAMOYro/ibHble pe3epByapbl.

Bobicokuli yposeHb

100. MNMopaaokK pacyeTa pambl O4HO3TAXKHOTO NPON3BOACTBEHHOIO 34aHuMA. OnpeaeneHne ycunui B
CTOMKax pambl OAHOSTAXKHOTO 34aHuA.

101. Mopsaok pacyeTa Kkenes3obeToHHbIX 6anok.

102. TlMopsaokK pacyeTa Kenes3o0beTOHHbIX PAaCKOCHbIX U 6e3pacKocHbIX pepm.
103.  PacueT nogKpaHoOBbIX 6aNoK.

104. Mertog pacyeTta obosovyek B.3. Bnacosa.

105. PacueT ANIMHHbBIX M KOPOTKUX LUAMHOPUYECKMX 060N0YEK.

106.  Pac4yeT 1 KOHCTPYMpOBaHME KYMNONOB.

107.  PacyeT NnognopHbIX CTEH YFOJIKOBOIO TMMa.

108. PacuyeT n KOHCTpyMpoBaHMe Kynonos.

109.  PacuyeT nognopHbIX CTEH C KOHTPpdopcamu.

110.  PacyeT UMAUHAPUYECKMX Kene30H6eTOHHbIX pe3epByapos.

111. PacueT uMAnHOpUYEcKux kenesobeToHHbIX pe3epByapos.



